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ABSTRACT
Food-based dietary guidelines provide advice on healthy eating for populations and help guide health and nutrition policies. Grains, particularly
whole grains, have long played a key role in the human diet, and their role in nutrition and chronic disease prevention is well established. Despite
this, whole grain consumption is low globally. The aim of this study is to summarize and explore Australian dietary recommendations on grains
and whole grains over time and to offer a global perspective on how these recommendations compare with other dietary guidelines around the
world. In Australia, grains have remained a constant in food group guides since 1955, with a focus on whole grains beginning in the 1979 dietary
guidelines. Globally, all 90 countries with identified food guides promote grains, and 44% specifically encourage consumption of whole grains.
Guidelines generally emphasize whole grains within a grain food statement, using “mostly” and “preferably” as an additional requirement. Many
public health initiatives, such as the Australian front-of-pack labeling system (the Health Star Rating), do not include whole grain as part of the
algorithm, highlighting a disconnect between dietary guidance and policy. To shift consumption patterns, a multi-stakeholder approach is required,
including government, research organizations, the food industry, public health groups, and consumers. More specific wording and direct guidelines
may also be needed to achieve the required outcomes of swapping whole grains for refined grains.

Dietary recommendations in the form of food selection guides, or dietary guidelines, support food choices for a healthy
population and form the basis of public health policies (1). Recommendations are based on existing knowledge and links between
nutrition and the health of the general population and aim to support nutrition education initiatives and consider social and
economic issues. Grains and grain-based foods are common dietary staples, with rice, maize, and wheat estimated to provide 60% of
global energy intake (2), and they have formed a key component of dietary recommendations for many years. In Australia, National
Nutrition Survey data (2011–2012) indicate that grain-based foods such as breads, cereals, pasta, rice, and noodles are the leading
contributors of seven key nutrients in the diet, including carbohydrates, dietary fiber, folate, thiamine, iron, magnesium, and iodine
(3). However, even though most Australians consume grain foods, few meet recommendations for whole grain foods, which are
described by Food Standards Australia New Zealand (FSANZ) (4) as
The intact grain or the dehulled, ground, milled, cracked or flaked grain where the constituents—endosperm, germ and
bran—are present in such proportions that represent the typical ratio of those fractions occurring in the whole cereal, and
includes wholemeal.
The aim of this study is to outline historical and global perspectives on grain and whole grain food recommendations and to
provide guidance for future whole grain promotion.
Grain Food Promotion Using the Five Food Groups and Australian Dietary Guidelines
The first food guide was published in Australia by the Commonwealth Department of Health in 1955 and included five food
groups, listed in priority order, as the basis of the recommendations (5). At that time, bread and cereals (3–4 servings) were listed
fourth in the priority order after milk; meat, poultry, fish, eggs, and cheese; and fruit and vegetable groups. As a necessity, protein
foods were a priority with the focus on preventing nutrient deficiencies (e.g., vitamin A and iron) rather than on excess energy and
related chronic diseases such as diabetes mellitus, heart disease, colon cancer, and obesity (6). Bread and cereals were listed ahead of
butter and table margarine (Table I).
In 1979, 24 years later, the dietary goals for Australians were documented by the Commonwealth Department of Health (5).
These included a statement, “Eat more breads and cereals (preferably whole grain) and vegetables and fruits,” which were listed as
the sixth of eight guidelines (Table II). This was the first mention of whole grains in government guidelines. Whole grains have
consistently been recommended since that time (7) based on their dietary fiber, protein, B group vitamins, minerals, and antioxidant
contents compared with refined grain foods, the nutrients of which are altered through processing (8).

Table I. Australian five food groups over time (1955–1993) presented in rank order

a

1955

1979

1982

1991a

• Milk (300 mL for adults)
• Meat, poultry, fish, and
eggs and cheese
(1–2 servings)
• Vegetables and fruits
(4 servings or more:
1 raw)
• Bread and cereals
(3–4 servings or more)
• Butter or table
margarine (15–30 g)

• Bread and cereals
(3–4 servings or more)
• Vegetables and fruits
(4 servings or more:
1 raw)
• Meat, poultry, fish, eggs
and cheese, and legumes
(1–2 servings)
• Milk (as liquid milk or
cheese) (300 mL for
adults)
• Butter or table
margarine (15–30 g)

• Bread and cereals
(4 servings)
• Vegetables and fruits
(4 servings: 1 dark green,
yellow, or orange;
1 citrus)
• Meat and meat alternatives (1 serving of
75–100 g)
• Milk and milk products
(300 mL for adults;
yogurt was added)
• Butter or table margarine
(1 tablespoon)

• Bread and cereals
(5 or more servings/day)
• Vegetables (4 servings)
• Fruits (3 servings)
• Milk and milk products
(2 servings [600 mL
daily])
• Meat and alternatives
(1 serving [60–100 g])

1993
• Cereals (7 servings)
• Vegetables and fruits
(2 fruits, 5 vegetables)
• Meat group (85 g)
• Dairy group (450 mL)
• Fats group (no recommendation)

Commonwealth Scientific and Industrial Research Organisation (CSIRO) 1,2,3,4,5+ plan.

Table II. Australian Dietary Guidelines 1979–2013
1979
• Promote breast-feeding
• Choose a nutritious diet from a
variety of foods
• Control your weight
• Avoid eating too much fat
• Avoid eating too much sugar
• Eat more breads and cereals
(preferably whole grain) and
vegetables and fruits
• Limit alcohol consumption
• Use less salt

1992

2003

2013

• Enjoy a wide variety of
nutritious foods
• Eat plenty of breads and cereals
(preferably whole grain),
vegetables (including legumes),
and fruits
• Eat a diet low in fat and, in
particular, low in saturated fat
• Maintain a healthy body weight
by balancing physical activity
and food intake
• If you drink alcohol, limit your
intake
• Eat only a moderate amount of
sugars and foods containing
added sugars
• Choose low-salt foods and use
salt sparingly
• Encourage and support breastfeeding
• Additional guidelines
ο Eat foods containing calcium:
this is particularly important
for girls and women
ο Eat foods containing iron: this
is particularly important for
girls, women, vegetarians, and
athletes

• Enjoy a wide variety of
nutritious foods
• Eat plenty of vegetables, legumes,
and fruits
• Eat plenty of cereals (including
breads, rice, pasta, and noodles),
preferably whole grain
• Include lean meat, fish, poultry,
and/or alternatives
• Include milks, yogurts, cheeses,
and/or alternatives
• Low-fat varieties should be
chosen where possible
• Drink plenty of water and take
care to
ο Limit saturated fat and
moderate total fat intake
ο Choose foods low in salt
ο Limit your alcohol intake, if
you choose to drink
ο Consume only moderate
amounts of sugars and foods
containing added sugars

• To achieve and maintain a
healthy weight, be physically
active and choose amounts of
nutritious food and drinks to
meet your energy needs
• Enjoy a wide variety of
nutritious foods from these five
groups every day:
ο Plenty of vegetables, including
different types and colors, and
legumes/beans
ο Fruit
ο Grain (cereal) foods, mostly
whole grain and/or high
cereal fiber varieties, such as
breads, cereals, rice, pasta,
noodles, polenta, couscous,
oats, quinoa, and barley
ο Lean meats and poultry, fish,
eggs, tofu, nuts and seeds, and
legumes/beans
ο Milk, yogurt, cheese, and/or
their alternatives, mostly
reduced-fat (reduced-fat milks
are not suitable for children
under the age of 2 years)
• Drink plenty of water
• Limit intake of foods containing
saturated fat, added salt, added
sugars, and alcohol
• Encourage, support, and promote
breast-feeding
• Care for your food; prepare and
store it safely

In 1982 the five food groups were revised, with 4 or more servings of bread and cereals listed ahead of all other groups, signaling a
further change in emphasis. At the same time, meat was reduced, and yogurt was added to the milk and milk products group. Just
short of 10 years later, in 1991, the Commonwealth Scientific and Industrial Research Organisation (CSIRO), with the guidance of a
team headed by Katrine Baghurst, launched a 1,2,3,4,5+ plan (5). Bread and cereal foods were increased to 5 or more servings/day;
meat was reduced; fruits, vegetables, and dairy were increased; and use of fats was assumed via an allowance on bread (6). This was a
quantified system aimed at helping consumers achieve the Recommended Dietary Intakes and, therefore, addressed the total diet. A
year later, the revised Australian Dietary Guidelines recommended eating “plenty of breads and cereals (preferably whole grain),
vegetables (including legumes) and fruits,” following the general statement, “Enjoy a wide variety of nutritious foods.” These
guidelines were listed in priority order, and there was a distinct change in the language used. Earlier guidelines emphasized avoiding
particular nutrients and were more permissive, with the aim of guiding better food choices. In 1994, the first National Food &

Nutrition Policy was released with the aim of improving health and reducing preventable diet-related diseases and early death and
disability among Australians (9). The strategies in this document supported the Australian Dietary Guidelines (10,11). In 1993 the
Food and Health standing committee of the National Health and Medical Research Council updated the Core Food Groups model
(replacing the five food groups), further increasing the cereal food group recommendations to 7 servings (Table I). However, these
recommendations were designed not as an education tool per se, but as the basis for the development of nutrition education tools
and resources and were based on minimum amounts of food (6).
In 1998 the Australian Guide to Healthy Eating (AGHE), based on the Core Food Groups, was launched and included
“indulgence” foods (6). At the time, research was emerging suggesting the benefits of whole grain over refined grain foods with a
high glycemic index. This guide featured a very large grain foods section, followed by fruits and vegetables, and although there was
an emphasis on whole grains, with illustrations of brown rice and wholemeal bread, it is unclear whether these were sufficient to
guide food choices toward whole grains.
A decade after the last iteration, new dietary guidelines were published in 2003 as a set to be considered as a whole rather than as
individual guidelines. A move away from the prioritized order of previous editions was highlighted with a broad heading, “Enjoy a
wide variety of nutritious foods,” followed by more specific suggestions for each food group. Following the statement, “Eat plenty of
vegetables, legumes and fruits,” was a statement supporting grain foods: “Eat plenty of cereals (including breads, rice, pasta and
noodles), preferably wholegrain.” The 2013 guidelines followed with a similar emphasis but a broadening of the list of suggested
grain foods: “mostly wholegrain and/or high cereal fiber varieties, such as breads, cereals, rice, pasta, noodles, polenta, couscous,
oats, quinoa and barley” (Table II). The AGHE was updated in 2010 and 2013 to support the Australian Dietary Guidelines and are
an extension of the five food groups, which are no longer in favor because they do not address issues of macronutrient excess or
inadequacies (12) or country-specific issues with diet quality.
Comparison of Grain and Whole Grain Recommendations in Dietary Guidelines
A comparison of 90 food guides from around the world found many similarities between groups—most recommend a variety of
foods, particularly fruits and vegetables, legumes, and some animal-based foods and recommend limiting sugar, fat, and salt.
However, messages regarding whole grains are inconsistent, despite global guidance from the World Health Organization (WHO)
highlighting their importance (13,14). All countries include “starchy staples” in their guidelines, and 14% provide quantitative
recommendations detailing the number of servings or times per day foods should be consumed. Nearly half (44%) of all countries
specifically mention whole grains, with visual representations included in around half of all guidelines, while only 10% mention
fiber in relation to whole grain foods (14).
A comparison of global grain and whole grain recommendations from a variety of dietary guidelines is provided in Table III. Like
Australia, many countries, including the United Kingdom, the United States, Canada, Denmark, New Zealand, Singapore, France,
Sweden, Germany, Mexico, and Spain promote whole grain consumption (15–25). Conversely, countries such as Japan and Sri
Lanka encourage consumption of grains or cereal foods, but do not emphasize whole grain options (26,27). The U.S. guidelines
provide the most specific guidance, with “at least half” of all grains recommended as whole grains; however, these guidelines are
currently under review.
In Canada, new dietary guidelines and evidence documents are
being
developed. It is notable that the visual tool for guidance has
Table III. Comparison of grain and whole grain statements in dietary
been
released
and that grain foods are depicted only as whole
guidelines around the globe
grain foods (28) (Fig. 1). This is in contrast to the current
Country
Grain and Whole Grain Dietary Guidelines
Australian visual guide and that from Nutrition Australia, in
U.K. (2016)
Base meals on potatoes, bread, rice, pasta, or
which a range of grain foods, refined and whole grains are
other starchy carbohydrates, choosing whole
depicted (29,30) (Fig. 1).
grain versions where possible
Beyond dietary guidelines, the emphasis on whole grain food
U.S.A. (2015–2020)
A healthy eating pattern includes grains, at least
choices has been echoed globally. Seal et al. (31) found that of 127
half of which are whole grains
organizations (including governments, non-governmental
Canada (2019)
Eat plenty of vegetables and fruits, whole grain
organizations [NGOs], charities and professional bodies, the
foods, and protein foods
Denmark (2013)
Choose whole grains
WHO, and the European Food Safety Authority) 49 provided a
New Zealand (2015) Enjoy a variety of nutritious foods every day,
whole grain intake recommendation. These ranged from “specific”
including grain foods, mostly whole grain and
target amounts (e.g., x grams of whole grain/day) to “semithose naturally high in fiber
quantitative,” in which whole grain intake was linked with cereal
Japan (2010)
Eat enough grains, such as rice and other cereals
grain foods (e.g., x servings of cereals, of which y servings should
Singapore (2003)
Eat a sufficient amount of grains, especially
be whole grain), to “non-specific” suggestions based on “eating
whole grains
more” whole grain or “choosing whole grain where possible.”
France (2011)
Increase consumption of starchy foods, including
cereals (especially whole grain cereals, which
Specific (numerical) recommendations have only been adopted
provide fiber)
by two countries (the United States and Denmark). In Australia,
Sweden (2015)
Switch to wholemeal—choose whole grain
the Grains & Legumes Nutrition Council (GLNC) suggests a
varieties when you eat pasta, bread, grain, and
whole grain daily target intake (DTI) of 48 g of whole grain per
rice
day for adults and 32 g for children 9 years of age and older
Mexico (2015)
Enjoy a variety of nutritious foods every day,
(32,33), but the Australian Dietary Guidelines contains only a
including grain foods, mostly whole grain and
those naturally high in fiber
generic recommendation to “Eat plenty of cereals (including
Spain (2008)
Eat plenty of cereals, preferably whole grain
breads, rice, pasta and noodles), preferably whole grain.” Seal et al.
Sri Lanka (2011)
Eat cereal-based foods three times a day
(31) considered the reasons for these inconsistencies and stated

Fig. 1. Left to right: Canada Food Guide (28), Australian Guide to Healthy Eating (29), and Nutrition Australia Pyramid (30).

that they may have arisen because nutrition targets are set for dietary fiber, which is considered a nutrient in food standards, and
rather than acknowledging the health benefits of consuming whole grains separately, they are promoted as a source of dietary fiber.
Despite the support for whole grains in dietary guidance, global consumption remains low. The Global Burden of Disease Study
found all 195 included countries fell severely short of optimal whole grain consumption levels (34). In Australia, whole grain
consumption is estimated at 21 g/day for adults, less than half of the 48 g DTI, and 30% consider themselves as “non-consumers” of
whole grains (35), with negative sensory perception, lack of knowledge on how to find them, and lack of awareness of their health
benefits being the main barriers (36,37). This is concerning, as among dietary risk factors globally, diets low in whole grains have
been deemed the second leading risk factor for mortality (behind diets high in sodium) and the greatest risk factor for disability
adjusted life years (DALYs), accounting for 82.5 million DALYs (34). Extensive observational evidence supports the role of whole
grains in promoting health. A dose response has been established for whole grains and chronic disease, with consumption of up to
3 servings/day associated with reduced risk of cardiovascular disease, type 2 diabetes, and overweight and obesity (38). Strong
evidence also supports whole grains as a protective factor against all-cause mortality (39) and colorectal cancer (40), although results
are less consistent in randomized controlled trials.
A disconnect between whole grain promotion through dietary guidelines and actual consumption levels highlights the need to
promote and educate consumers about their health benefits at multiple levels, perhaps within a socio-ecological model that could
drive promotion. The model considers the influence of intrapersonal, interpersonal, environmental, and organizational or policy
factors on individual and population-level behavior changes. Although this model is rarely used in practice, the objective is to create
changes on various levels (41). This is emphasized by Suthers et al. (42) who presented a systematic review of whole grain health
promotion efforts globally. They suggest that the key to success is to target multiple stakeholders in the food supply chain (including
regulatory authorities and industry), academia, government, advocacy groups, product developers, the surrounding environment,
and consumers. This includes outlining target intakes in dietary guidelines and food-labeling initiatives (42).
Denmark is one of the few nations to have substantially increased whole grain consumption in recent years through their
successful Danish Wholegrain Public Private Partnership (PPP) (43). Established in 2008, the PPP engages 31 partners across areas
such as food regulation, NGOs, and the food industry. Over a decade, the PPP saw national whole grain consumption increase by
75% from 36 g/day/10 MJ to 63 g/day/10 MJ. Those meeting the recommended intake of 75 g of whole grain/day also rose from 6 to
30% (43). To achieve increases in whole grain consumption in Australia, a similar collaborative approach should be taken. Further,
partnerships should include public and private entities, forming the basis for the collaboration, and target multiple points in the
socio-ecological food provision system. GLNC, as a health promotion charity, is well placed to influence a broad range of
stakeholders and has taken a leadership position in guiding the industry with a framework for food labeling, working with
regulatory bodies such as FSANZ and promoting whole grains through both advocacy and consumer promotions (44,45).
Food Labeling—A Way to Encourage Consumption of Whole Grains?
Food labeling is an important policy tool in promoting healthier food choices, including nutrition content and health claims that
draw attention to certain health benefits or nutritional characteristics of a product (46). In Australia, such voluntary claims are
regulated by FSANZ, which outlines conditions that must be met in order to make claims (47). However, it does not regulate the use
of on-pack whole grain claims, as with nutrients such as dietary fiber, energy, vitamins, minerals, protein, carbohydrate, and fat (47).
To fill this gap, and point consumers toward whole grain food products, GLNC led the development of the Code of Practice for
Whole Grain Ingredient Content Claims in Australia and New Zealand in 2013. This code of practice is aimed at inspiring
innovation within the food industry while providing the necessary framework to protect consumers and allow much needed

promotion. GLNC measures compliance with the code through rolling category audits of grain foods. The code provides guidance
on the use of whole grain claims with cut-off values of at least 8 g/manufacturer serving (contains whole grain), at least 16 g/serving
(high in whole grain), and at least 24 g/serving (very high in whole grain) (48). As of June 2019, 65% of eligible whole grain products
were registered with the code, and whole grain claims were being made on their food packaging (GLNC, unpublished data).
The code has similarities to the Whole Grain Stamp—an on-pack logo developed in the United States by the nonprofit Whole
Grains Council in 2005. The system identifies products made with 100% or 50% whole grains, with minimum levels of 16 and 8 g
established for each. The stamp is featured on more than 13,000 products in 61 countries, including the United States, Canada,
China, Denmark, Saudi Arabia, South Africa, Italy, and many others (49). Consumer perception of the Whole Grain Stamp is
strong: 80% of those surveyed trusted the stamp, and 79% stated they would use the stamp as part of their decision-making process
(50). Additionally, around half (45%) of 139 dietitians surveyed were familiar with the system and likely to promote it (51). More
broadly, consumer perception of currently regulated nutrition claims (such as those indicating protein, sugar, fat, and dietary fiber
content) is mixed, with some research supporting their role in promoting healthier food purchases, and others indicating the
opposite based on lowered taste expectations (52–54). When viewed in isolation, there is criticism that health and nutrition content
claims can lead to cognitive bias or viewing a food as healthier based on a single nutritional aspect. Front-of-pack labeling systems
that summarize the nutrition information for a product in an easily interpreted symbol, wording, or figure are thought to overcome
the risk of cognitive bias, although few systems globally consider whole grain content in their criteria (55).
In Australia, the Health Star Rating (HSR) system aims to guide healthier choices within food categories (56) by ranking foods on
a scale between 0.5 (1/2) and 5 stars, based on the premise that more stars equates to a healthier product (56). The HSR system was
designed to reflect the Australian Dietary Guidelines (57) and uses an algorithm to rate foods on a per 100 g basis, considering both
“negative” contents (e.g., energy, sodium, saturated fat, and total sugars), and “positive” contents (fruits, vegetables, nuts, or
legumes), as well as dietary fiber and protein contents, which is then converted to a star rating. Currently, the HSR does not directly
reward grain foods for containing whole grain through the algorithm, and research has shown this translates to only minor score
differences between refined and whole grain foods, such as white and brown rice or pasta (58) and snacks such as muesli bars (45),
failing to accurately communicate the health benefits of whole grains. This omission has been justified by the fact that some whole
grain foods may achieve a higher score based on their dietary fiber content, which is regarded as a poor indicator of whole grain
content. In fact, the nutrition profiles of different whole grains vary significantly: the dietary fiber contents of bulgur and barley are
five times higher than that of brown rice, and other nutrients such as vitamin A and beta-carotene are found in corn but not in
brown rice, oats, and sorghum (59).
The Australian HSR is not unique in overlooking whole grain in its front-of-pack labeling system. “Warning labels” used in
Finland, Thailand, Chile, Israel, and Canada merely offer cautionary statements on foods with excessive energy, saturated fat, total
sugars, and sodium and do not take into account “positive” contents or ingredients (60). The U.K. Multiple Traffic Lights label
displays amounts of energy, total and saturated fats, total sugars, and salt, assigning a color code to the four nutrients—red (high),
amber (medium), or green (low), but does not account for “positive” contents or ingredients (61). The Nutri-Score system
implemented in France in 2017 and now being rolled out in other European countries has similarities to the HSR, as it relies on a
quantitative algorithm to rank products on a qualitative scale from A to E (healthiest to unhealthiest). Like the HSR, the Nutri-Score
considers “unfavorable” contents (energy, total sugars, saturated fats, and sodium) and subtracts these from “favorable” contents
(fruits, vegetables, nuts, dietary fiber, and protein), but also excludes whole grain (62). In contrast, the Key Hole label, the longeststanding front-of-pack labeling system, developed in 1989 in Sweden and now used widely among Nordic countries, does recognize
whole grain in its system. The Key Hole aims to promote healthier choices within categories based on requirements such as less and
healthier fats, less sugars, less salt, and more dietary fiber and whole grains (63). Similarly, the Singapore Healthier Choices logo uses
nutrient criteria for more than 60 food subcategories based on both “negative” additions (total and saturated fats, trans fats, sodium,
and total sugar), as well as “positive” contents (calcium, dietary fiber, and whole grains) (64). These two systems appear to be unique
in considering both dietary fiber and whole grains compared with other front-of-pack systems discussed, including the HSR, which
only accounts for dietary fiber. A variety of front-of-pack initiatives, including the HSR, Whole Grain Stamp, Key Hole label, and
the Singapore Healthier Choices logo, are shown in Figure 2. Globally, there is movement toward common guidance focused on
whole grains in foods, and once this is achieved, consumer research as to the most effective front-of-pack whole grain labeling
system will be important.

Fig. 2. Various front-of-pack initiatives, including (left to right) Health Star Rating, Whole Grain Stamp, Key Hole label, and Singapore
Healthier Choices logo.

The Future
Grain foods are universally promoted worldwide, and based on their clear health benefits, whole grains are specifically
recommended by almost half of countries with food guides. Despite this, consumption globally remains low. To encourage greater
whole grain intake, a collaborative approach is recommended, and clear opportunities exist to engage with stakeholders across the
food supply, including government, research organizations, food industry, public health groups, and consumers. Basing future
efforts on successful campaigns, such as the Danish PPP, and focusing on other government supported initiatives, such as the HSR
used in Australia, may assist in strengthening the message and lead to meaningful changes with measurable health benefits. Whereas
the current Australian Dietary Guidelines support “grain (cereal) foods, mostly whole grain and/or high cereal fiber varieties, such
as breads, cereals, rice, pasta, noodles, polenta, couscous, oats, quinoa and barley,” it may be useful to further strengthen the whole
grain message, particularly in light of the new Canadian guidelines. GLNC would support a change in the wording of future
guidelines to focus consumer attention more on “choosing whole grain and high fiber cereal foods, selecting from a wide range and
types of grains.”
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