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Abstract

In May 2012, an oats workshop was held in New York to convene a group of international experts to discuss the implications and

applications of oats relative to human health. These diverse experts represented disciplines including, but not limited to, epidemiology,

food regulation, nutrition and food science, grain breeding and plant genetics, food processing, medicine and public-health policy.

This ensuing series addresses three important aspects pertinent to oats: a brief overview of the dynamics of oats; the spectrum of estab-

lished and emerging research in agriculture and health; and the options and opportunities for future applications of oats that extend

beyond dietary fibre. Oats have many unique chemical properties, potential health benefits, agricultural challenges and nutrition-policy

opportunities – but global production of oats appears to be falling. This is occurring despite contemporary research in the development

of drought and infestation resistance and climate-adaptive cultivars and assessments of oats’ unique components (such as dietary fibre,

lipids, b-glucan and avenanthramides) that may contribute to health benefits. This suggests that oats represent a promising grain in the

whole-grains landscape. New insights have been created into benefits beyond cardiovascular health. Modern milling and processing tech-

nologies have been developed to retain the nutritive value and functional properties of oats and to assure a consistent foundation for global

health policies.
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In cooperation with C3 Collaborating for Health (London, UK)

and the Quaker Oats Company (Chicago, IL), a subsidiary of

PepsiCo Inc., an oats workshop was held on 8 and 9 May

2012 at the New York Academy of Medicine. This workshop

assembled a group of international experts to discuss the

potential health implications and applications of oats as part

of a healthy diet. These diverse experts represented disciplines

including, but not limited to, epidemiology, food regulation,

nutrition and food science, grain breeding and plant genetics,

food processing, medicine and public-health policy. This

ensuing series addresses three important aspects pertinent to

oats: a brief overview of the dynamics of oats; the spectrum

of established and emerging research in agriculture and

health; the options and opportunities for future applications

of oats that extend beyond dietary fibre.

Oats (Avena sativa L.) are classified as a whole grain and

are particularly high in soluble fibre, b-glucan, lipids, protein

and specific micronutrients, as well as act as a unique source

of polyphenols (avenanthramides)(1). Whole grains are

important dietary components of a healthy lifestyle, and the

consumption of whole grains is advocated in the dietary

guidelines and nutritional policies of many countries, includ-

ing the USA (2010), Australia (2013), Canada (2011), Mexico

(2006), and various countries in South America, throughout

Europe and Asia. The 2010 Dietary Guidelines for Americans

advised the public to consume at least half of all grains as

whole grains, which typically means at least three servings

of whole grains daily(2). This recommendation is based on

evidence gathered in large part from observational studies on

the effects of consumption of whole grains on chronic disease(3).

The predominance of evidence from observational and

clinical research indicates that the regular consumption of at

least three servings of whole grains (16g/serving) – such as

wheat, oats, rice, rye, barley, millet, quinoa and maize – may

reduce the risk of developing several chronic diseases.

Epidemiological data on whole grains alone are limited com-

pared with data on mixtures of whole grain and bran or foods

high in cereal fibre primarily because of varying definitions of

what, and how much, was included in that food category(4).

The positive association between consumption of oats and

reduced risk of CVD is represented in a variety of health claims

in markets, such as the USA, Canada, Europe and Japan(5).

Oats are an important but declining component of the more

than 1400 million metric tonnes of mixed grains produced

globally(6). The USA is one of the largest producers of oats;

the annual growth of this commodity has decreased from

nearly 17 million metric tonnes (1960) to slightly less than

1 million metric tonnes (2012), and yet production within

*Corresponding author: R. Clemens, email clemens@usc.edu

British Journal of Nutrition (2014), 112, S1–S3 doi:10.1017/S0007114514002712
q The Authors 2014

B
ri
ti
sh

Jo
u
rn
al

o
f
N
u
tr
it
io
n

https://doi.org/10.1017/S0007114514002712  Published online by Cam
bridge U

niversity Press

https://doi.org/10.1017/S0007114514002712


North America continues to represent approximately 16 % of

the world’s supply(7). The oat phenotypes are expressed in

different environments and are evident by several physical

and chemical characteristics(8). Some of these characteristics

include variations in b-glucan, protein and oil concentrations,

whereas a-tocopherol and avenanthramide concentrations

appear to be consistent across genotypes grown in Idaho.

Oat cultivars grow best in cool, moist or often described as

moderate climates. This chiefly European and North American

crop grows well in Russia, Canada and the USA(9). Given the

ongoing changes in climate, it is critical that oat varieties are

developed that retain their nutrition and health benefits and

tolerate temperature changes, requiring less water as well as

being resistant to emerging plant pathogens, including

barley yellow dwarf virus and Fusarium (10,11).

Scientific evidence has transformed this centuries-old grain

and global dietary staple to a pre-eminent nutritive source,

with consumers increasingly moving towards consumption

of whole grains as part of a more healthy diet. Recommen-

dations from numerous dietary guidelines and nutrition

policies encourage increased consumption of oats and other

fibre-rich whole grains. Whether the potential health benefits

of oats are linked to their high dietary fibre content (33 %)

compared with other grains, their contribution of b-glucan

that may lower cholesterol concentrations, or their myriad

novel phytoconstituents, the preponderance of evidence

supports oats’ value to human health(1).

For more than a century, new developments in oats science,

technology, breeding and processing have yielded valuable

insights. Recent clinical studies have investigated the effects

of oat consumption on other health benefits beyond reducing

cardiovascular risk such as diabetes, blood-pressure control,

weight management and gastrointestinal health. In addition,

new epidemiological data have become available, allowing

analyses of the effect of consumption of oats on chronic

disease, including cancer. Furthermore, laboratory studies

have created valuable insights into the role of b-glucan and

its ability to form viscoelastic gels, possibly an important

mechanism in its mode of action that imparts satiety.

The transformation of raw oats to palatable products that

deliver health benefits to consumers is critical. Changes in oat

cultivar and improved food technologies that preserve the

health attributes of oats and expand their application in food

systems are important drivers to expand food applications and

expand potential health benefits(12). Important insights into

such cultivars have been developed, and genome-sequencing

efforts, as well as breeding programmes, are under way to

select oat varieties with enhanced benefits(13).

This series has been initiated to summarise the rapidly

developing science and technology in oats and has brought

together experts from several disciplines. It is dedicated to

the spectrum of oats, from agriculture challenges and proces-

sing practices to their relationship with health and disease.

It also discusses and accomplishes the following objectives:

1. Describe the physical and chemical characteristics of oats.

2. Review the most recent studies that elucidate the role of

b-glucan in gel formation and discuss factors involved.

3. Review the nutritional composition of oats compared

with other grains.

4. Discuss and systematically review the evidence associated

with putative health benefits linked to oat consumption,

such as reduced risk of CVD, including beneficial effects

on blood pressure and LDL-cholesterol; bowel function,

reducing inflammatory bowel disorders and irritable

bowel syndrome; and reducing the risk of chronic disease

such as diabetes and cancer, as well as possible effects for

weight management.

5. Present the emerging evidence on oats and the human

intestinal microbiome.

6. Describe opportunities for oat consumption in those with

coeliac disease.

7. Outline the challenges associated with retaining the

favourable characteristics of oats in a changing global

environment.

8. Describe the global efforts in elucidating the oats

genome as well as selection of cultivars and breeding

programmes.

9. Summarise the preponderance of evidence that supports

health claims and nutrition-policy development.

Finally, the aim of this series is to highlight the uniqueness

of oats in the hope that this will raise awareness among scien-

tists, health professionals, consumers and policymakers. Oats

are increasingly under pressure from other crops such as

soya and maize that yield higher financial return to farmers,

because of a lack of subsidies and more attractive contract

offers for other grains. Furthermore, there is an opportunity

for oats to deliver health benefits in enjoyable forms of food

to a wider array of consumers across the globe. Public–private

partnerships may help to raise awareness among consumers

and health professionals.

The evidence clearly demonstrates that oats are more than

just a whole grain.
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