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Abstract
It is now widely accepted that poor nutrition plays a major role in the epidemic of
various diseases, including obesity, type 2 diabetes and CVD. There has also been
much research regarding the role of related factors such as advertising and food
prices. Many intervention studies have been carried out where attempts have been
made to persuade people to modify their behaviour, such as by making dietary
changes, in order to enhance health (health promotion). There has also been much
debate on the potential of government policy as a tool for achieving these goals.
Various proposals have been made, such as a tax on sugary drinks, the redirection
of food subsidies and how the salt content of food can be reduced. However, the
great majority of previous papers have considered only single aspects of the topics
discussed here. The present paper reviews strategies for improving public health,
both health promotion interventions and the use of government policy approaches.
Topics discussed include providing advice for the general population and the
design of food guides and food labels. This leads to the conclusion that we need an
overall strategy that integrates this diverse body of information and formulates
a comprehensive action plan. I propose the term ‘strategic nutrition’. The
implementation of this plan opens up a path to a major advance in public health.

Over the past half century there have been many advances
in all areas of nutrition, including diet in relation to disease. Based on this information public health nutrition has
emerged as a crucially important ﬁeld. Much important
information has been discovered regarding the role of
related factors such as advertising and food prices. There
have been many intervention studies where attempts have
been made to modify behaviour, such as making dietary
changes, in order to enhance health. There has also been
much debate on the potential of government policy as a
tool for disease prevention. The present paper brieﬂy
reviews these topics and then integrates this information
together. This leads to the general conclusion that we now
have the capability to apply our current knowledge
of nutrition in a strategic way. By this means, a major
advance in public health can potentially be achieved.
Dietary causes of major diseases and disorders
Obesity
An epidemic of obesity started in the USA around 1980
and then spread to much of the world. Obesity is strongly
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associated with risk of type 2 diabetes, hypertension and
cancer of the colon and breast.
Much evidence indicates that sugar plays an especially
important role in the aetiology of obesity. Sugar may work
synergistically with fat in this regard: sugar–fat mixtures, as
in cakes and cookies, can be very tasty and appealing which
therefore encourages overeating. Of particular importance,
sugar-sweetened beverages (SSB) facilitate a raised energy
intake and are associated with weight gain(1).
There has been much interest in the possible relationship
between dietary fat and obesity. Cohort studies have failed to
detect a signiﬁcant association between dietary fat and weight
change(2,3). However, many randomized controlled trials
(RCT) have been carried out where one group of subjects
was randomized to a fat-reduced diet but where weight loss
was not an objective. Such studies mimic a real-world situation. A recent review reported that after a minimum of
26 weeks of follow-up, subjects consuming a fat-reduced diet
had a statistically signiﬁcant 1·6 kg lower weight (and a 0·3 cm
lower waist circumference) than those eating a regular diet(3).
Much research supports the concept that foods with a
high energy density (i.e. a high content of energy per
© The Authors 2015
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gram) lead to excess energy intake, weight gain and
obesity(4,5). Because dietary fat provides more than twice
as much energy per gram than either protein or carbohydrate, foods high in fat generally have a high energy
density. By contrast, foods with a high content of ﬁbre or
water, such as fruit and vegetables, generally have a low
energy density and lead to a reduced energy intake.
Another factor that may be contributing to the obesity
epidemic is large portion sizes; these induce people to eat
signiﬁcantly more food(6,7).
The various factors implicated in obesity are so pervasive
that it is almost as if society had been carefully designed to
create an epidemic of obesity. Consider the following:

∙
∙

∙

∙

Everyone is continually exposed to foods with a high
energy density and to SSB. Moreover, large portion sizes
have become increasingly common.
Foods with added sugar and fat have a high energy
density and are cheap sources of food energy(8,9). This
exerts economic pressure on people, especially those
with a low income, to buy foods that are more likely to
induce obesity. Similarly, large portion sizes are also
cheaper sources of food energy (measured as dollars
per 1000 kJ)(7).
The companies in the USA that sell unhealthy foods
spend billions of dollars each year on advertising(10,11).
This massively outweighs the education directed at
children regarding healthy eating. For example, for
every dollar spent by the US Department of Agriculture
promoting MyPlate (the new food guide), the fast-food
industry spends well in excess of $US 1000 on the
advertising of relatively unhealthy foods.
Thanks to labour-saving devices most people can carry
out their everyday activities with almost no physical
activity. Similarly, most children spend far more time in
front of a television (TV) or computer than engaged in
sports or walking(12).

A consideration of the above factors, acting in concert, compels the conclusion that today’s environment is obesogenic.
Type 2 diabetes
Type 2 diabetes has a devastating health impact. Cohort
studies have consistently demonstrated that a relatively
low intake of dietary ﬁbre from cereals is associated with
an increased risk of the disease(13). This suggests that a
diet rich in whole grains is protective against the development of diabetes.
Several RCT have reported that lifestyle intervention is
able to much reduce the proportion of subjects with
impaired glucose tolerance who progress to diabetes(14).
The intervention often includes a generally improved diet,
such as an increased intake of dietary ﬁbre, but the
emphasis has been on weight loss. Exercise appears to have
an even stronger protective effect than weight loss(13).
Despite the success of the interventions, many of the
subjects with impaired glucose tolerance go on to develop
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diabetes. Clearly, therefore, primary prevention is hugely
preferable to secondary prevention. Accordingly, there is
an urgent need for implementing lifestyle intervention
programmes in obese people in the general population
and others at elevated risk, especially in populations
where the disease is common.
CVD
It is generally accepted that removing SFA from the diet
and replacing them with PUFA helps prevent CHD(15,16).
It should be noted that despite the widespread acceptance of this hypothesis of CHD, there are notable
inconsistencies in the supporting evidence(17). Numerous
RCT have been carried out in which dietary intake of SFA
has been lowered while PUFA has been increased. These
studies were mostly secondary prevention as the large
majority of the subjects had pre-existing CVD. In a recent
analysis of RCT Ramsden et al.(18) argued that when SFA
are replaced with n-6 PUFA, there is no decrease in the
risk of CHD. They did, however, report that when SFA are
replaced by a mixture of n-3 and n-6 PUFA, then a
reduced risk of CVD is achieved. Another apparent ﬂaw in
the dietary fat hypothesis is that the intake of SFA appears
to be unrelated to risk of CHD(19). However, others have
disputed the signiﬁcance of these ﬁndings(20). Despite
these question marks, prudence suggests that we should
advocate a reduced intake of SFA and their substitution by
unsaturated fats, mainly PUFA (both n-3 and n-6).
An impressive body of evidence from cohort studies
shows that people who consume ﬁsh regularly have a
lower risk of CHD mortality (~20–38 % lower) than do
people who seldom eat ﬁsh(21,22). The active ingredient in
ﬁsh is believed to be long-chain n-3 PUFA which are
abundant in fatty ﬁsh, such as anchovies, herring, salmon
(both farmed and wild), mackerel, sardines, trout and white
tuna(22). However, ﬁndings from RCT (mostly secondary
prevention studies) have indicated a much weaker degree
of reduction in risk of cardiac death (9 %) when subjects
were given marine n-3 PUFA(23).
Trans-fatty acids are found in many processed foods,
including cookies, cakes and crackers. These fats are linked
to an increased risk of CHD(24); it is estimated that they cause
about 100 000 deaths per annum from CVD in the USA(25).
Hypertension is strongly associated with risk of both
CHD and stroke. The excessive salt content found in the
diets of almost everyone has been ﬁrmly established as
causing an elevation in blood pressure. Conversely, a
decrease in salt intake signiﬁcantly lowers blood pressure,
especially in persons with hypertension(26,27). Cohort
studies have reported a positive association between salt
intake and risk of both CHD and stroke(26). It has been
estimated that a reduction of dietary sodium intake in the
USA by 1200 mg/d would result in 44 000 to 92 000 fewer
deaths annually(28). It would also be expected to decrease
the annual incidence of CHD by up to 110 000 and stroke
by as much as 40 000.
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Foods and dietary components that affect
risk of disease
The evidence summarized above informs us that features
of the diet closely linked to disease include trans-fatty
acids, excess salt and a high energy density. The diet
would be improved if it included more ﬁsh. We now
examine several other aspects of the diet.
Fruit and vegetables, whole grains, meat, sugar
A generous intake of fruit and vegetables reduces the risk
of cancer, although to a lesser degree than was commonly
believed 10 or 20 years ago. Our most reliable evidence
has come from cohort studies and these suggest that each
extra 100 g of fruit and vegetables daily reduces risk by no
more than 4 %(29–31). In the area of CHD, by contrast, we
see clear evidence of risk reduction from the consumption of these foods(32); a suboptimal intake causes about
100 000 deaths from CVD each year in the USA(25).
Whole grains are also protective against several diseases.
The evidence from cohort studies indicates that persons
who habitually consume a diet rich in these foods have a
reduced risk of type 2 diabetes (see above), CHD(32) and
colon cancer(33). In stark contrast, consumption of red meat
and of processed meat is associated with increased risk of
CVD, cancer and diabetes(32,34–36).
Sugar has long been known to play a major role in
causing tooth decay(37). In recent years a strong body of
evidence has emerged that implicates sugar, especially
when consumed as SSB, in several other disorders. The
role of SSB in obesity was mentioned earlier. Several large
cohort studies have reported that persons who have a
relatively high consumption of SSB have an elevated risk
of developing diabetes(38,39) and CHD(40,41).
Mediterranean diet pattern
The Mediterranean diet pattern has been the focus of
considerable attention in recent years. This diet typically
has a generous content of fruit, vegetables, whole-grain
cereals, legumes, nuts, and includes ﬁsh and olive oil.
Meat, especially red meat, is usually eaten in low amounts.
Compared with a typical American diet the diet is rich in
phytochemicals and ﬁbre but low in saturated fat, haem
iron and many other substances found in meat. A strong
body of evidence has emerged from cohort studies and
from RCT demonstrating that adherence to this diet is
associated with a reduced risk of CVD(32). Cohort studies
indicate that the diet is protective against cancer(42). It may
also slow the rate of cognitive decline in older adults and
help prevent Alzheimer’s disease(43).
Alcohol
The harm caused by alcohol abuse is well known (chronic
health and nutritional problems; accidents, violence and
suicide; fetal alcohol syndrome). Alcohol intake is associated with an elevated risk for several types of cancer,

NJ Temple

including cancer of the colon, mouth and pharynx, oesophagus and liver(25,44).
In contrast to these harmful effects, alcohol consumption
in moderation is associated with numerous beneﬁts, most
notably a 30 % reduced risk of CHD(45). It must be emphasized that the relationship is U-shaped or J-shaped so that
once alcohol consumption rises beyond the moderate range,
there is a sharp jump in risk. Much the same relationship has
been reported for several other disorders, including hypertension, stroke, type 2 diabetes, and decline in cognitive
ability with ageing and the development of dementia(46).
Alcohol consumption, therefore, has both multiple
beneﬁcial and harmful effects. In an estimate by Danaei
et al.(25), alcohol causes 90 000 deaths per annum in the
USA but also prevents 26 000 deaths. It therefore causes
64 000 more deaths than it prevents. It is important to bear
in mind that the harmful effects of alcohol frequently occur
at a much younger age than the beneﬁts. Accordingly, the
people most likely to beneﬁt from consuming alcohol are
the middle-aged and elderly. This is particularly the case
where intake is moderate (up to two drinks per day for
men and one drink per day for women) and binge
drinking is avoided.
Dietary supplements
A controversial area pertains to the use of dietary supplements. Supplements of iron and folic acid can be of value for
many women during their reproductive years. Evidence has
accumulated in recent years suggesting that vitamin D
supplements may enhance resistance to bone fractures(47)
and to several diseases including CVD and cancer (especially
colon cancer)(48,49). While still controversial, the balance of
evidence indicates that many people would beneﬁt from a
daily supplement providing at least 1000 IU (25 μg) daily(49).
This is especially the case with the elderly, people with
dark skin, those who expose little skin to the sun and for
inhabitants of northern latitudes.
There has been much debate regarding whether healthy
adults should take a one-a-day, multi-vitamin, multimineral supplement. Findings from several cohort studies
demonstrate that persons who consume such supplements
gain no beneﬁt in terms of reduced all-cause mortality(50–54). This evidence as well as negative ﬁndings from
several RCT leads to the conclusion that well-nourished
adults should not consume these supplements(55).
Translating dietary advice
Attention is now turned to the major strategies that are
employed in efforts to transmit dietary advice to the general
population, either directly or via health professionals.
Dietary guidelines
There are a variety of dietary guidelines that are aimed at
the improvement of population diets. Some of these
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include quantitative recommendations; these are intended
mainly for health professionals. One example is the
Dietary Guidelines for Americans, published by the US
Department of Agriculture(56). Major recommendations
include: saturated fat should be <10 % of energy; sodium
<2300 mg/d for half of the population, but <1500 mg/d
for children, adults aged >50 years and persons at risk;
choose ﬁbre-rich fruits, vegetables and whole grains often;
and alcohol up to one drink per day for women and up to
two per day for men.
Food-based dietary guidelines are an alternative type
of dietary guidelines. These are based entirely on foods
rather than nutrients, are non-quantitative and can be
readily understood by the general public. These guidelines
might include such statements as: eat lots of fruit and
vegetables; eat more ﬁsh; and cut down on sugar.
Many countries have published food guides that
provide advice on the overall diet for the general public.
They tend to centre on a coloured diagram. They are,
in essence, food-based dietary guidelines in a graphical
format, often with the addition of the number of recommended servings from each food group. In 2011 the
US Department of Agriculture published its latest food
guide which comes in a simple pictorial design called
MyPlate(57). It is depicted as a plate with food sectors.
Compared with MyPyramid, its predecessor, it gives very
little attention to how many servings should be eaten from
each food group and is much easier to understand. Other
food guide designs are available(58–60).
For each type of dietary guideline there have been
major changes over the past 20 or 30 years, and there is a
wide variation between countries. Unfortunately, there
is a lack of hard evidence, based on sound research, as
to what detailed content is most scientiﬁcally sound
and which designs are most effective for conveying the
message. One conclusion is inescapable: this entire ﬁeld
will be the scene of considerable debate, controversy and
research for years to come.
Food labels
Foods sold in packages have both front-of-package (FOP)
labels and back-of-package (BOP) labels. Their purpose is
to inform consumers of the composition of foods and to
facilitate the selection of a healthy diet. The focus here is
on the food labels used in the USA and Canada, which are
very similar in design. These labels fail to give consumers
the required information in a user-friendly format(61). The
major problems are as follows:

∙

∙

Many FOP labels give misleading names to foods. For
example, several imitation juice products have names
that suggest real fruit, such as fruit beverage and fruit
cocktail.
BOP labels give a rather confusing table with the
content of selected food components (Nutrition Facts
panel), but food components that should be consumed
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in limited amounts (such as sodium, sugar and saturated
fat) are interspersed with others that are often lacking in
the diet (such as dietary ﬁbre and n-3 fatty acids).
Serving sizes on food labels in the USA and Canada are
different from the serving sizes used in each country’s
food guide. Furthermore, there are often inconsistencies
in serving sizes for similar products, thereby making it
difﬁcult for consumers to compare them.

Not surprisingly, research studies reveal that most people
are not able to properly comprehend the food labels used
in the USA and Canada(62–64). This prevents consumers
from making informed choices as to which food items are
healthiest.
In response to these problems, several alternative FOP
food labelling systems have been developed. Numerous
research studies have investigated which design features
are most effective for assisting consumers in making
a healthy food choice(65,66). The system with the strongest
supporting evidence is based on trafﬁc lights. Coloured
circles are placed on the FOP and indicate if the food has a
high (red), medium (orange) or low (green) content of
total fat, saturated fat, sugar and sodium(67). The label
also indicates the actual quantity of these substances
per serving, as well as energy levels. The system has been
widely adopted in the UK (where it was developed) and
some other countries.
A useful addition to trafﬁc lights labels is to add an extra
trafﬁc light to indicate the overall health value of the
food(68). This would require a standardized methodology
for comparison of diverse foods. Several such systems
have been developed(69–71).
As will be discussed later, it is almost certain that the
food industry will vigorously oppose the implementation
of a new food labelling system that includes a FOP label
on many foods that implicitly states ‘unhealthy food, do
not eat’.
Health promotion
Despite countless efforts to persuade the general public
to follow expert advice, the American diet has hardly
improved since 1970(72). The 1970s saw the ﬁrst health
promotion campaigns where the objective was to persuade sections of the population to adopt a healthier
lifestyle, including an improved diet. Over the years many
interventions have been carried out in the USA that
attempted to persuade people to adopt a healthier
lifestyle. The most common targets have been blood
cholesterol, blood pressure, weight, tobacco use and
exercise. Various methods have been used to reach the
target population including the mass media and education
through schools and supermarkets. In general, only limited success has been achieved by these efforts with only a
small reduction in the estimated risk of CHD(73,74).
While the results of these health promotion campaigns
targeted at the general population have been mostly
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disappointing, some successes have been achieved . An
Australian intervention campaign in the 1990s used paid
advertising with the aim of increasing consumption of fruit
and vegetables. Consumption of fruit rose by 11 % and
vegetables by 17 %(75). By far the biggest success story
came from North Karelia, a region of eastern Finland
which had an exceptionally high rate of CHD(76). The
intervention included nutrition education as well as
interventions aimed at other aspects of lifestyle. Between
1972, when the intervention began, and 2007, CHD mortality in middle-aged men fell by an astonishing 80 %(77).
An intensive educational campaign spread to the rest of
Finland leading to a national drop in CHD rates.
Several other health promotion strategies have also
been developed. Many interventions have been carried
out in which people have been targeted at their worksite.
This strategy can be highly cost-effective, saving employers several dollars for each dollar invested(78). Ofﬁces
of physicians have provided another venue for health
promotion interventions. The major focus has been risk
factors for CVD. Findings have been generally modest but
useful(79). The Internet is an increasingly popular medium
for health promotion. This is a diverse ﬁeld with programmes targeting several areas of lifestyle including diet
and obesity. Promising ﬁndings have been reported from
many interventions(80).
Looking at this area as a whole it is clear that most
health promotion programmes have achieved, at best,
only a modest degree of success. This might be expected
to reduce the risk of CHD by about 5 to 15 %. While this is
certainly of value in terms of population health, it will not,
however, affect the majority of people. Despite this limited
success health promotion can be a cost-effective way to
educate and persuade large numbers of people to lead a
healthier lifestyle and thereby improve their health(81,82).
Nutrition policy by governments for the
prevention of disease
The serious limitations of health promotion interventions
stand in sharp contrast with the huge potential of nutrition
policies implemented by governments. Here we examine
several examples.
Reﬁned cereals and foods with added sugar and fat
are among the cheapest sources of energy (measured
as dollars per 1000 kJ). Such foods typically have a
high energy density (energy per gram) but a low
nutrient density (nutrient content per 100 g). By contrast,
nutrient-dense foods, such as ﬁsh, lean meat, vegetables
and fruit, are generally far more expensive (as dollars
per 1000 kJ)(8,9). Consequently less healthy diets are signiﬁcantly cheaper than more healthy diets(83). As a result,
people with a low income are pressured to select less
healthy diets with a relatively low content of several
micronutrients (such as vitamin C and β-carotene) and a
high energy density(84). This helps explain why the
poorest people are often the least healthy. It follows,

therefore, that an adjustment to food prices has potential
for improving diets.
In support of this argument there is much evidence
indicating that manipulating food prices could shift consumption patterns in a healthier direction. This is based
on the concept of ‘price elasticity’ (i.e. consumption falls
in response to a rise in price and vice versa). Strong
supporting evidence has come from studies on smoking
and alcohol(85,86). The effect is stronger among the lower
socio-economic groups. What applies to tobacco and
alcohol also applies to food(87,88). Indeed, evidence
demonstrates that when healthier foods are subsidized,
there is an increase in the amounts sold(88,89). For example, a study in supermarkets in the Netherlands observed
that a 50 % cut in the price of fruit and vegetables brought
about a substantial increase in purchases of these foods
(approximately 124 g more per person per day)(90). A
detailed analysis across the USA concluded that as the
price of fast food rises, children and adolescents eat more
fruit and vegetables and a generally healthier diet(91). Of
particular importance, a 20 % rise in the price of SSB will
cause an estimated 24 % decrease in consumption(92).
Based on this evidence we can reasonably assume that
the judicious use of taxes and subsidies can improve diets
at a population level. For example, subsidies paid to milk
producers could be changed to favour low-fat milk. It has
been repeatedly asserted that a price hike on SSB would
not only decrease consumption but also help counter
obesity(87,92–94).
Another area that warrants a policy approach is food
advertising on TV, especially when the target audience is
children. About 80–90 % of food advertising directed to
children is for unhealthy food choices or for fast-food
restaurants(95,96). Unsurprisingly, children often respond
by consuming more of the advertised foods(97,98). This has
been linked with the risk of overweight and obesity in
children and adolescents(99). A strong case can be made
that society has a responsibility to protect children from TV
advertising. It therefore makes good sense to implement
regulations that ban advertising of unhealthy food products when the target audience is children. This has been
done in several jurisdictions including Quebec (Canada),
Sweden and Norway.
Government regulations could also be of enormous
value in the area of food composition. As discussed earlier,
the incidence of CVD could be much reduced by a sharp
reduction in the dietary content of trans-fatty acids and
salt. By far the most effective way to achieve this is
by government action. Again, several jurisdictions have
gone down this road. In late 2013 the US government
announced its intention to adopt this policy.
In the case of salt, a widely supported strategy is to rely
on voluntary action by the food industry. We can see the
serious limitations with this strategy by looking at how it
has worked in the UK(100). Between 2001 and 2011 salt
intake by adults in the UK fell by about 15 % (a reduction
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in sodium from about 3700 to 3200 mg/d). This is a greater
fall than in any other country. However, the 2010 version
of the Dietary Guidelines for Americans recommends a
sodium intake for adults of <2300 mg/d, with a lower limit
(<1500 mg/d) for the half of the population who are aged
>50 years or at risk. The only practical way to achieve the
lower target for half of all adults is to strive for that target
for all adults. If other countries followed the voluntary
strategy used in the UK and made progress at the same
speed, it would take until around 2025 to 2040 to achieve
the upper target for sodium intake (2300 mg/d), or until
well beyond 2050 to achieve the lower target (1500 mg/d).
That is clearly a feeble rate of progress. A far more sensible
policy is for governments to mandate salt reduction
using legislation(101). By this means the targets could
be achieved within a few years at minimal cost. There
is probably no other policy that could have such an
enormous beneﬁcial impact on public health, so quickly
and at so little cost.
There are many institutions that are under some degree
of government control, such as schools, military bases,
prisons and cafeterias in government ofﬁces. By means
of regulations and incentives, these institutions could be
required or encouraged to sell healthier meals while
restricting the sale of less healthy foods. Government-run
programmes, such as school meals and food assistance to
the poor, are another potential vehicle by which a great
many people could be encouraged to consume healthier
foods(102). Studies in both the UK(103) and the USA(104)
reported an increased intake of fruit and vegetables when
low-income women were given vouchers that could be
exchanged for these foods.
The proposals looked at above are in the tradition
of many decades of public health initiatives carried out
by governments. One thinks of such measures as the
provision of safe drinking-water, the removal of lead from
gasoline, the addition of certain nutrients to foods to correct deﬁciencies, restrictions on smoking in public places
and bans on advertising of tobacco products.
Unfortunately, only rarely have nutrition policies along
these lines been implemented. While most governments
issue food guides and other forms of dietary advice to their
populations, there is often a disconnect from actual food
policy. Typically, while the health arm of governments
encourages people to eat a healthier diet, the departments
responsible for the agricultural and food industries are
mainly focused on maintaining high production and sales.
We see this with the US government: it distributes billions
of dollars as agricultural subsidies, much of it to growers of
corn and soyabeans. A large part of these products are
then used for the production of high-fructose corn syrup
and for cattle feed. This results in a vast supply of relatively
cheap SSB and burgers. However, there is little evidence
that subsidies have a major effect on food prices(105,106).
The key problem here is that the subsidies are distributed
for purely economic reasons, with little or no attempt to

169

use these payments as a lever to improve the national diet.
Adding to this problem such programmes as school meals
and food assistance to the poor are often used by the
US government as a convenient way to dispose of food
surpluses rather than as an opportunity to improve the
national diet.
One part of the world where government policy initiatives are actually being implemented is Latin America(107).
Governments in Mexico, Peru, Chile, Colombia, Costa
Rica, Brazil, Uruguay and Ecuador have passed laws and
implemented policies (or are in the process of doing so)
designed to reduce the consumption of unhealthy foods,
especially by children. Measures include improved food
labelling, limiting the advertising directed to children for
unhealthy foods and the sale of such foods in schools, and
adding a tax to unhealthy foods.
Campaigns against obesity
Many policy experts have made policy proposals similar to
those outlined above as a strategy to counter the obesity
epidemic(108). This makes good sense as the basic cause of
obesity, as discussed earlier in the present paper, is that the
environment is obesogenic. A few campaigns using a broad
strategy have been carried out and the outcomes indicate
some success. In particular, two anti-obesity campaigns
that had the goal of reducing the prevalence of obesity in
children went well beyond a narrow health promotion
approach and attempted to modify the obesogenic environment. In a campaign carried out in schools in two towns
in France, children were given nutrition education as well as
community activity in support of more physical activity and
a healthier lifestyle(109). At the same time there was much
media interest. After 12 years, children aged 5–12 years in
the intervention towns had a lower prevalence of overweight or obesity than those in two other towns that
received no intervention (7·4 % v. 19·4 % in boys; 10·4 % v.
16·0 % in girls). This is a rare level of success.
A comparable intervention, called Romp & Chomp, was
conducted on young children in the city of Geelong,
Australia(110). The goals were to reduce the prevalence of
obesity by means of diet and exercise. The investigators
summarize the radically changed environment as follows:
‘Early-childhood settings in the intervention areas are
now places in which fruit, vegetables, and water
are promoted and packaged snacks and sweet drinks
are restricted or discouraged. Driving these changes
has been the implementation and enforcement of
effective policy, cultural changes within organisations, and capacity-building with early-childhood
teachers and caregivers. The consistency and
continued reinforcement of messages across the
community was a key factor in the success of the
intervention…’
Over the course of 3 years the prevalence of overweight or
obesity among children aged 3·5 years fell by 3·4 % in the
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We can reasonably assume, therefore, that a government
policy approach to disease prevention is far more costeffective than a medical approach. This was conﬁrmed in a
recent study which reported that 46 % of interventions that
prevent disease by ‘changing the environment’ are cost
saving, but this occurs with only 16 % of diseasepreventing clinical interventions, such as cancer screening and drug treatment for hypertension(108).

unfolding in Canada
. This explains why successive
governments of both countries have avoided all policy
actions that might signiﬁcantly reduce consumption of
unhealthy foods. For example, there has been minimal
action to introduce effective FOP food labels, to add a tax
on SSB or to lower the salt content of foods. Instead,
governments have used much weaker tools, such as
food guides. It appears, therefore, that food industry
lobbyists have successfully thwarted all serious attempts to
introduce truly effective policies at the federal level for
improving the diets of each country. While policy developments at the federal level have been painstakingly slow,
many valuable actions have taken place at the state
and local level in the USA, such as improvements in the
school food environment and the imposition of modest
taxes on SSB.
This problem is also seen in other parts of the world. In
2010 the European Parliament debated the adoption of
trafﬁc lights food labels, a policy opposed by the food
industry. The industry carried out massive lobbying,
spending an estimated 1 billion € ($US 1·3 billion) in a
successful attempt to defeat the proposed law(118,119).
Australia provides a similar example. In 2006 the food
industry in that country introduced a voluntary system for
FOP food labels. The apparent motive had less to do with
informing consumers and more to do with the avoidance of
a government-implemented system. A survey conducted in
2012 revealed that the food industry was routinely ignoring
key parts of its own code of practice, namely by not stating
the quantity of saturated fat and sugar in energy-dense,
nutrient-poor snacks (i.e. the foods where these labels are
most needed)(120). At the same time the food industry
strongly opposed government initiatives to implement a
compulsory FOP labelling scheme(121).
A strategy that has been used in different countries in an
effort to make diets healthier is voluntary agreements with
the food industry. Some examples of this have been
mentioned in the present paper, including the UK strategy
for salt reduction and the FOP food labelling scheme in
Australia. The Lancet NCD Action Group recently made
the argument that this approach generally achieves little
success as the food industry is primarily interested in
boosting its proﬁts rather than making diets healthier(122).
These authors argue that government regulation is the one
effective means to control the consumption of highly
processed foods.

Opposition from food corporations
In the USA and other countries the food industry spends
lavishly to protect and foster its interests. There are
many lobbyists in Washington, DC working on behalf of
food corporations. This is the likely reason why government policies in the USA often appear to be designed
to protect the interests of food corporations rather than
the health of the American population(115,116). There is
good reason to believe that a similar story has been

The problem of false and misleading
nutrition information
While many agencies strive to achieve a positive impact
on the national diet by way of such tools as food guides,
food labels and the education of schoolchildren, other folk
work with as much energy to achieve the opposite.
Approximately one-third of adult Americans use vitamin/
mineral supplements and about 20 % take herbal supplements(123). In total about half of all Americans take a

areas that received the intervention but by only 0·7 % in
the areas that received no intervention.
While the above two campaigns did succeed in modifying the obesogenic environment, this occurred to only a
limited extent. Such factors as food prices and advertising
on TV were beyond the control of the investigators.
It seems reasonable to postulate that an anti-obesity
campaign that went further in neutralizing the obesogenic
environment would achieve even more success(111).
Issues of cost-effectiveness
A critically important aspect of disease prevention is costeffectiveness. It is often assumed that disease prevention
saves money as it reduces health-care spending, but this is
often not the case. In actuality, most medical interventions
designed to prevent disease or improve health cause an
increase in health-care spending(112,113). By contrast, many
of the proposals made above for using a government
policy approach to disease prevention can – potentially –
have a major impact at relatively small cost. Accordingly,
such a strategy should be highly cost-effective as the
following examples illustrate:

∙

∙

∙

Implementing a policy to reduce the salt content of
many foods would cost very little and, as stated earlier,
would most probably prevent many thousands of cases
of CVD.
Similarly, a policy that mandated the removal of transfatty acids from foods is projected to prevent thousands
of deaths from CHD each year. According to a 2003
estimate, there would be a one-time industry cost in the
USA of $US 139 million to $US 275 million(114).
Changes to food prices by means of taxes and subsidies
may be quite high in the short term due to disruptions in
patterns of agriculture and food production. However,
in the longer term the cost should be minimal as extra
costs in one area are cancelled out by savings in
other areas.
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dietary supplement regularly. Unfortunately, a close
examination of the marketing of dietary supplements
reveals a situation where the dominant objective is to
maximize sales and proﬁts, while honesty has been relegated to a minor role(124).
There are several thousand health food stores across
North America. They sell a wide variety of dietary
supplements. In recent years most pharmacies and
supermarkets have given over much shelf space to supplements. Several studies have reported that when customers request advice from staff in health food stores, they
are typically given advice that has little or no supporting
scientiﬁc evidence(125). Dishonest marketing of supplements is also commonly done through advertisements
in newspapers and magazines. Readers wishing to buy
supplements are then directed to either health food stores
or Internet websites.
The general public needs to be informed of these
problems. In particular, it should be told to ignore
advertisements for dietary supplements and not to listen to
sales staff in health food stores. Instead, when people
want advice they should only use credible sources of
information.
With respect to the USA a major reason for this sorrowful state of affairs is because of the weakness of
the law. Supplements are regulated by the Dietary
Supplement and Health Education Act of 1994. This
law allows those engaged in the manufacture or selling
of supplements to act in an unscrupulous manner with
little risk of government intervention. For example, they
can make practically any claim they want for the health
beneﬁts of their products.
The previous section referred to the problem of corporations using their lobbying power to inﬂuence laws and
policies within the USA. The Dietary Supplement and
Health Education Act is an excellent example of this: the
law was passed after the supplement industry exerted
intense pressure on Congress(115).
Quite apart from the marketing of dietary supplements
of dubious value, there are other important ways by
which the public is fed misinformation. Books are one
important area.
The following is an especially egregious example.
Dozens of books have been published based on the bogus
concept that a person’s blood type plays an important role
in explaining health problems and that people should
choose what foods to eat based on their blood type.
Similarly, hundreds of books are published each year that
promise quick and easy weight loss. Many of the authors
appear to have no relevant qualiﬁcations while many
others have ‘MD’ after their names. As these books contradict each other, only a tiny number of them, at most,
can be right. This problem extends to magazines. For
example, Woman’s World is a supermarket tabloid sold
across North America that regularly displays the latest ‘lose
a pound per day’ diet on its front cover.
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Summary of key challenges in public health
nutrition
The world of nutrition is like a river: many streams can
merge into a major river of thought and action. Over the
last two decades several new streams have merged with
the river. The present paper has covered diverse areas and
has presented many individual items of information and
analysis. More extensive reviews have been published
elsewhere(105).
The key points are as follows:
1. Reduce consumption of unhealthy foods. This includes
SSB and those foods that are energy dense but with a
low nutrient density, such as foods with a high content
of fat or sugar and reﬁned cereal products.
2. Increase consumption of fruit, vegetables, whole grains
and ﬁsh.
3. Reduce the dietary content of salt and trans-fatty acids.
4. Avoid excessive drinking of alcohol, especially binge
drinking. However, drinking alcohol in moderation
may be healthy, especially for the middle-aged and
elderly.
5. Well-nourished adults should not consume multivitamin supplements.
6. Continuous work is required to improve the quality
and effectiveness of food guides and food labels.
7. Health promotion campaigns need to be expanded
based on lessons learned from previous campaigns.
8. Of particular importance is government policy action
in such areas as developing laws and regulations (e.g.
strict limitations on the content of salt and trans-fatty
acids in foods and on the advertising of unhealthy
foods on children’s TV programmes) and the use of
taxes and subsidies to encourage better population
nutrition.
9. A major goal is to create an environment that
supports healthy choices in diet and other aspects
of lifestyle. Countering the obesogenic environment
is of particular importance.
10. These actions need to be done cost-effectively.
11. There must be resistance against efforts by corporations to sabotage these actions.
12. The public needs more and better education on issues
related to diet.

Strategic nutrition
The time has now arrived for the development of an overall
strategy based on the above key points; we need an action
plan for public health nutrition. I propose the term ‘strategic
nutrition’. The ten key elements are as follows:
1. Regular publication of reviews in key areas. The
preferred method is by systematic reviews and metaanalyses. However, the evidence in an area is often
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contradictory and requires complex interpretation.
Examples include vitamin D in cancer, alcohol in
CHD, and dietary advice for achieving weight control.
In such cases what is generally most appropriate is a
consensus statement that summarizes the contradictory
viewpoints and presents a balanced overall judgement.
Translation of this information into advice for the
general population. This includes the release of
information to the media and ensuring that health
professionals are providing the most up-to-date information. A major challenge in this area is that the public
is exposed to vast amounts of distorted information that
comes in various forms, such as TV adverts, magazines
and books. Those striving to deliver accurate information often seem to be blowing against the wind.
Arguably, the best solution is a well-funded agency that
provides accurate information on nutrition and achieves
a high proﬁle.
There is a need for more research on the most
effective content and design of food guides, foodbased dietary guidelines and food labels.
The stricter regulation of adverts for unhealthy foods,
especially when the target audience is children.
Providing advice to governments on the formulation
of nutrition policy. Priority areas include: (i) setting
standards for the content of sodium and trans-fatty
acids in foods; and (ii) the development of food labels
that have a user-friendly design and encourage
consumers to select healthier foods.
Governments need to fundamentally change the way
that food subsidies are distributed. At present they are
part of the problem. A new system is required based on
the principle that the health of the general population is
the top priority. This could include some combination of subsidies to encourage consumption of
healthier foods, such as fruit and vegetables, and taxes
on less healthy products.
By means of regulations and incentives, institutions
that are under some degree of government control,
such as schools, military bases and cafeterias in
government ofﬁces, should be required or encouraged to sell meals of superior health value while
restricting the sale of less healthy foods. Similarly,
programmes involved in giving food assistance to
people on low incomes could be mandated to
provide healthier foods where feasible.
Health promotion interventions are much less effective
than nutrition policies implemented by governments.
Nevertheless, they still have much value. It may be time
to consider a new class of health professional who
specializes in delivering health promotion. The person
would be trained in nutrition, exercise, behaviour
modiﬁcation and related areas, such as techniques to
help people quit smoking. The practitioner of health
promotion would work in such settings as schools,
workplaces, gyms and senior centres.

9. There are serious problems seen with the marketing of
dietary supplements. Only a few supplements are
of proven value. There is a vital need for stricter
regulation, including greater supervision of the industry by government agencies. Speciﬁcally, there must
be action to curb the blatantly dishonest marketing of
supplements. There is also a need for routine checks
on the actual composition of supplements. Additionally, consumers should be provided with better
education concerning the issues around supplements.
10. Ideally, implementation of this action plan for strategic
nutrition should be carried out by a single government
agency based in the department of health. Speciﬁc
policies will be formulated based on scientiﬁc evidence both of effectiveness and of cost-effectiveness.
However, before that stage is reached many of the
proposals made above require action by different
government departments. Others will require legislation. The details as to how this must be done will, of
course, vary from country to country.
The implementation of an action plan based on strategic
nutrition opens up a path to a major advance in public
health. However, there are serious obstacles. In particular,
it is highly likely that some food corporations will see
aspects of the proposed strategy as a possible threat to
their proﬁts. They will probably respond by lobbying the
government in order to thwart proposed changes. Any
such lobbying must be resisted vigorously.
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