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Poor diets are a signiﬁcant contributor to non-communicable diseases and obesity. Despite
years of health promotion, change in dietary habits is slow and there is growing recognition
of the need to provide greater support to individuals and to complement individual efforts
with changes in the food environment to shift the default towards healthier diets. The present paper summarises opportunities for intervention at the individual and population level.
It discusses the role of voluntary or mandatory approaches to drive change in the food industry and the need for improved methods to monitor and evaluate progress. It concludes with a
call to action from all stakeholders to accelerate change towards a healthier diet.
Diet: Obesity: Interventions: Policy

The case for change
Around the world, poor diets are a signiﬁcant cause of ill
health and premature death(1). The nutrition transition,
which has seen millions of people gain greater access to
food and a decline in the prevalence of undernutrition
and deﬁciency diseases, has brought with it a second
wave of diet-related diseases(2). For the most part, these
are chronic diseases linked to an excess of nutrients, principally saturated fat, sugars and salt, and access to an
abundance of food which greatly exceeds energy needs.
Change has happened at pace in the system of food production, supply and distribution but the changes have
not always supported healthier diets.
In the UK today, dietary risk factors account for 12·4 %
of the disability-adjusted life years lost, with a further 8·6
% due to excess weight(3). It has been estimated that
meeting dietary recommendations with respect to dietary
fats, fruits/vegetables and salt could avert 33 157 premature deaths from CHD, stroke and cancer every year(4).
This model only partly accounts for the impact of diet
on body weight and is therefore likely to be a substantial
underestimate.
Obesity arises in large part due to overconsumption
and is the cause of substantial morbidity and premature
mortality. A recent systematic review has found that
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compared with adults at healthy weight (BMI 18·5 to
<25 kg/m2), total annual healthcare costs were 12 and
36 % higher for adults with a BMI of 25 to <30 kg/m2
or >30 kg/m2, respectively(5). This reﬂects the wide
range of conditions which are adversely affected by
excess weight, in particular, the higher incidence of metabolic disease especially type 2 diabetes and problems
such as osteoarthritis which increases the need for joint
replacements. In the UK in 2014, a quarter of adults
were classiﬁed as obese with a further 36 % overweight,
representing a 3-fold increase in 30 years(6). Excess
weight develops early in life, with one in ten children
aged 4/5 years already identiﬁed as obese and the proportion increases throughout childhood(7). Children who are
overweight are more likely to be overweight as adults,
especially those whose parents are also overweight(8).
Future trends in adult overweight are unlikely to be
reversed without signiﬁcant intervention earlier in life
to prevent obesity; nonetheless, most adults who are
obese were not overweight as children(9). Together
these data emphasise the importance of whole population strategies for prevention to reduce the burden of
ill health associated with obesity together with effective
interventions to treat obesity, which will bring direct
beneﬁts to individuals and potentially beneﬁt future
generations too.
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Enabling change

Supporting dietary change among individuals

The association between a poor diet and reductions in
the quality and length of life for individuals, the economic drag caused by lower productivity at work and
the additional healthcare costs makes a powerful case
for interventions to accelerate change towards a healthier
diet. This has been reﬂected in a series of reports, initiatives and strategies for dietary change over several decades primarily intended to prevent obesity, but also to
reduce saturated fat, sugar and salt to reduce the risk
of CVD(10). But despite decades of health promotion,
the changes in dietary intake are slow and the rates of
obesity have continued to increase.
There is growing evidence that many of the decisions
about food are automatic rather than reﬂective. Social
psychologists have identiﬁed a persistent inclination to
overemphasise the importance of internal characteristics
such as knowledge, while undervaluing the inﬂuence of
external factors on human behaviour, which they term
the fundamental attribution error(11). The implication
for public health policy is that while education to
increase knowledge about diet and health may be useful
to motivate and inspire people to change, it is often
insufﬁcient to change behaviour(12). Changes in the
environmental cues to consumption are an important
part of a holistic strategy to change diet. These external
food cues may exert their inﬂuence within the microenvironment of a family or a community such as a school
or a workplace, through to local areas or national
culture.
One of the challenges to interventions directed at the
external environment is the perception that action
by the state may infringe individual autonomy. The
Nufﬁeld Council in their report on the bioethics of public
health proposed a ladder of interventions to frame a proportionate response(13). The lower rungs of the ladder are
policies based on boosting knowledge and capability of
individuals, progressing through incentives and disincentives for behaviour change and onto more coercive policies that restrict or eliminate choice. The Nufﬁeld
Council proposed a model of libertarian paternalism
which suggested that interventions at higher levels of
the ladder should be reserved for situations in which
less intrusive actions were insufﬁcient to effect change,
or when the risk to public health justiﬁes stronger intervention. In practice, while the top and bottom of the ladder represent the extremes of individual responsibility
and state control, actions in the middle are frequently
deployed in a more ﬂexible manner, depending on the
opportunity and acceptability of speciﬁc actions in different settings or for particular subgroups of the population(14). For example, the UK government introduced
nutritional standards for food in schools in 2004, which
prevent the sale of confectionery or sugar-sweetened beverages, effectively restricting/eliminating choice which
was justiﬁed on the basis of the duty of care of the
state to protect the health of children at school. Yet, it
has only recently set out plans for a levy to provide a
modest disincentive to the sale and consumption of
sugar-sweetened beverages for the entire population.

Health promotion campaigns and more recently, social
marketing have been used extensively to try to motivate
individuals to change their dietary habits and to equip
them with the skills to do so. While this can be successful
in enhancing knowledge, there is less evidence that it is
sufﬁcient to drive sustained changes in behaviour(15).
There are a number of models to describe behaviour
change at the individual level(16) and a raft of intervention studies which have sought to achieve dietary
changes, although many interventions are poorly
grounded in theory(17). There are examples in which people have successfully modiﬁed their diet, at least in the
short term, usually in intensive research studies or specialist clinical trials, but it has proved much harder to
scale-up these interventions to make an impact at
the public health level. For example, the US Diabetes
Prevention Program which offered an intensive diet and
physical activity intervention led to a mean weight loss
of 5·6 kg and a 58 % reduction in the incidence of diabetes compared with a minimal control intervention
over 2·8 years(18), but a similar protocol in a routine primary care context had limited success in improving diet
quality or physical activity and there was only minimal
weight loss which was not signiﬁcantly different to the
control group (−0·8 (SD 5·1) v. −0·4 (SD 4·7) kg; P =
0·69)(19).
However there is clearly an opportunity, especially in
primary care, to reach very large numbers of people
who have the potential to derive health beneﬁts from
dietary change and a pressing need to identify effective
interventions. For the treatment of obesity, we have
shown that referral from general practitioners to commercial weight-loss groups in the community leads to
weight losses and improvements in glycated haemoglobin
of similar magnitude to the Diabetes Prevention
Program(20). This approach combines the credibility and
authority of the general practitioner with a structured programme offered by a trusted brand and ongoing support
within a community group. Importantly there is good evidence that this type of referral scheme can be applied at
scale. In the authors’ study of an opportunistic screening
programme for obesity in primary care, offering support
through referral to an effective community-based
weight-loss programme achieved a mean weight loss of
2·4 kg (1·4 kg greater than control) at 1 year(21). If such
an intervention was to be rolled out across the country
with the intervention offered to every eligible person
attending primary care on one occasion per year, modelling suggests that it would more than halve the prevalence
of obesity within 20 years.
One of the challenges for health professionals in delivering more speciﬁc dietary advice pertaining to individual nutrients, such as saturated fat, sugar or salt, is that it
requires an in-depth knowledge of food composition and
an individual’s current dietary habits. However, a recent
study has shown some promise for a smartphone app
which offers personalised suggestions for lower salt alternatives which can be used while shopping to encourage
healthier food purchasing. Over 4 weeks, there was a
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reduction in mean household purchases of salt equivalent
to approximately 0·7 g salt per person daily greater than
control households(22). Other digital products allow individuals to track their food purchases or consumption as a
form of self-monitoring. A pilot study of a smartphone
app incorporating goal setting, self-monitoring of diet
and activity, and feedback via weekly text message led
to a weight loss after 6 months of −4·6 kg (95 % CI
−6·2, −3·0) compared with only −1·3 kg (95 % CI
−2·7, 0·1) in a control group given access to a website
with resources for weight loss(23). This type of individuallevel intervention, if delivered at scale, has the potential
to achieve population-level impact.
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Actions to change the food environment
There is now widespread agreement that the food environment is an important determinant of eating habits and
that efforts by individuals to change their diet can be
enhanced by supportive changes in the food environment
to make healthier choices easier(24). The evidence base
for speciﬁc interventions is mixed. In some cases, such
as clearer nutritional labelling on menus(25), or actions
to control the promotion and marketing of foods(26),
there is moderate evidence from trials that intervention
leads to healthier food choices. Fiscal interventions,
whether subsidies for healthier options, or increases in
the price of less healthy choices, especially
sugar-sweetened beverages, can also provide a powerful
stimulus for behaviour change and are gradually being
introduced in a number of countries around the
world(27). These interventions require political leadership, usually combined with public acceptance of the
case for intervention.
In some cases, changes in the food environment can
alter the default option in a manner which makes the
healthier choice more likely without any speciﬁc engagement on the part of consumers, such as product reformulation to reduce saturated fat, sugar or salt or reductions
in portion size or procurement of healthier products by
caterers. However, these interventions demand a high
level of cooperation with the food industry and it is not
yet clear how best to encourage the changes needed in
business practices.
In England, there has been a programme of voluntary
action underway since 2005 to reformulate the food supply(28). This commenced with salt reduction before being
expanded to include saturated fat reduction, energy
reduction and most recently a speciﬁc sugar reduction
programme. However, there is an ongoing debate
about the effectiveness of voluntary initiatives. For salt,
progress has been monitored through a series of repeated
urinary sodium surveys, which provide an objective
measure of salt intake, together with an analysis of
data on product composition. Changes in consumption
reﬂect both product reformulation and changes in consumer preferences for food and the two are not easily
separated. However, the magnitude of reductions seen
in the salt content of food(29) suggests strongly that reformulation has been a very important contributor to the
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decline in measured sodium excretion from 9·5 to 8·1 g/
d over 7 years(30).
For other nutrients, monitoring progress in product
reformulation has relied on a mixture of industry selfreporting and independent analysis of sales data. Both
have their limitations and neither are comprehensive.
Industry tends to report on product successes rather
than the totality of their product portfolio, while sales
data are commercially sensitive and it is hard for
researchers to gain access. Data provided by companies
such as Euromonitor, Kantar or Neilson may not be
fully up-to-date in terms of nutritional composition
data and/or completeness of the sales data(31). Tracking
progress in the out of home sector is particularly
challenging.
The evaluation of the US Healthy Weight Commitment
Foundation reﬂects the most comprehensive analysis to
date of a speciﬁc reformulation initiative. It showed a
reduction of 414 kJ/capita/d, with 326 kJ/capita/d of the
total reduction observed from products sold by companies participating in the US Healthy Weight Commitment
Foundation(32). However, this was against a background
trend of declining purchases of energy for in-home consumption and hence an assessment of the true effectiveness depends on assumptions about the counter-factual
scenario, leaving considerable scope for commentators
to make their own interpretations about the added
value of the process(33). An evaluation of the impact of
the Public Health Responsibility Deal Food Network
in England which oversaw reformulation work from
2011 to 2015 did not measure the magnitude of changes
in the composition of the food supply but instead took a
subjective approach to the evaluation of the programme.
It concluded that 37 % of commitments would have happened without the Responsibility Deal, 26 % were likely
to be attributable to the initiative and the remaining 37 %
were potentially motivated by this process(34).
Without a doubt, driving progress within a voluntary
framework is challenging. There are no powerful levers
for change, few incentives for companies to participate
or disincentives for non-engagement so it may become
a coalition of the willing, potentially undermining the
added value the process could bring. Companies can
resent the requirements for transparency or the timeconsuming process of engagement with policymakers
and the public health community. Many in the public
health community are opposed to such schemes which
they perceive as providing too much freedom to businesses about the action they take, or see voluntary commitments as a tactic to offset potentially more stringent
regulation. However, others recognise that there is a
need to identify approaches which can enhance successful
cooperation between policymakers, industry and public
health to accelerate progress and success in managing
voluntary agreements(35).
Some commentators have concluded that mandatory
interventions would be a more effective than voluntary
action but most of the comparisons have been based on
modelling exercises which depend heavily on assumptions about the effectiveness of the two approaches and
the likelihood of actions occurring rather than empirical
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data(36). Others have compared the changes that have
occurred in different countries with different types of policies. One of the most commonly cited examples of the
beneﬁts of legislation is the decrease in intakes of trans
fatty acids in Denmark, down from about 8·5 g/d in
1977 to about 1·2 g/d in 2005; most of the latter reﬂecting
naturally occurring trans fatty acids in the food supply(37). However, most of the decrease had already
occurred, in line with international trends, before the regulations were introduced in 2004. The voluntary commitment to reduce trans fatty acids made as part of the
Responsibility Deal in England in 2011 has been criticised as having minimal impact(38), but this should not
undermine the success of informal voluntary action by
industry prior to this date and total intakes of trans
fatty acids in the UK are currently very similar to
those seen in Denmark at about 1 g/d(39).
For regulatory interventions relating to product renovation to be effective, there are a number of critical steps
to be overcome. Firstly there needs to be precise, legally
defensible targets. This is easier for absolute targets
across the whole food system, such as maximum limits
for trans fatty acids, than for nutrients such as saturated
fat or sugar where variable targets will be needed across
different food categories. There must be a willingness
among policymakers to take on the challenge, which
may require high levels of political capital in the face
of anticipated opposition. There needs to be a fair and
transparent process to establish targets for reformulation
or portion size which take account of the contribution of
different products to unbalanced diets and the capabilities and resources of different companies, in particular,
a method to engage small businesses. The targets need
to be achievable but challenging, able to be monitored
and policymakers must be willing to take action if the
targets are not met.
Some of the challenges in mandating action are apparent in the targets for salt reduction introduced in South
Africa. These cover just thirteen product categories and
set only a maximum salt content, unlike the more challenging sales-weighed average targets used in the UK
and elsewhere, which ensure a downward shift in salt
content across the whole category. On average two-thirds
of South African products already meet the targets, and
in the breakfast cereal category it is already >90 %(40). It
remains to be seen if products that do not meet the targets by 2019 (when the targets will be reviewed) will be
taken off the market, but without such action the process
will be devalued. Ultimately a thorough evaluation is
needed of the impact on the salt intake of the nation
which can be compared with the outcomes of voluntary
schemes elsewhere in order to provide evidence to
guide salt reduction programmes in other countries.
The limited enactment of policies to date that mandate
the composition of foods suggests that this approach is
unpopular among most governments and hard to
achieve, thus limiting its effectiveness in practice.
It is in the interests of policymakers, responsible businesses, public health professionals and consumers to
develop better and more efﬁcient methods to track progress and to benchmark companies in order to stimulate
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a competitive drive for improvement. Ongoing work in
this area includes the work of INFORMAS, developing
protocols to monitor the food environment in a consistent manner(41) and the Access to Nutrition Index which
ranks companies against speciﬁc metrics of success(42).
Interestingly, the investment community is beginning to
take a more proactive role in the debate, recognising
the long-term ﬁnancial risk in some parts of the food sector from increased regulation, scrutiny by the public
health community and changing consumer behaviour.
Investors are well placed to exert inﬂuence on companies
to stimulate change and to support businesses as they
work through a programme of change. A recent report
has proposed a series of key performance indicators to
allow investors to assess the portfolio and actions of
food and drink businesses(43) with the aim of encouraging
socially responsible business practices.

Towards an integrated approach
There is no one initiative that will achieve comprehensive
dietary change across the population. Instead, a more
complex mix of interventions is required combining individually targeted actions and environmentally enabling
actions. This concept is reﬂected in the social ecological
model; a theory-based framework which identiﬁes ﬁve
levels: individual, interpersonal, community, organisational and policy environment that interact to determine
behaviour. Understanding the relationships between
these levels can help to develop a portfolio of initiatives
which act synergistically to create an effective strategy
for change and to identify any gaps and to guide evaluation(44). An alternative approach is to consider the
roles of different actors in the system and to charge
each with taking action in their own sphere of inﬂuence.
For example, in a case study of potential interventions to
decrease portion size, we argued that the abundance of
large portion sizes reﬂects a synergy of public demand
with commercial interests; buyers want ﬁlling portions
at competitive prices, particularly of highly palatable,
usually energy-dense foods, and industry beneﬁts from
cost savings when supplying and packaging larger portions combined with promotional strategies to increase
producers’ market share(45). We described a set of potential interventions and their inter-dependencies which recognise that although policymakers and the food industry
have primary responsibility for action, public acceptability is likely to be an important facilitator. In the absence
of bold political leadership, real progress may require
coordinated public demand(46).
Most of the public advocacy has been led by nongovernmental organisations, for example, in the USA
the Centre for Science in the Public Interest has conducted a concerted campaign to support the introduction
of energy-labelling on menus since 2002(47). In the UK,
the Children’s Food Campaign have led on a series of
issues related to food and were instrumental in mobilising public support for the introduction of restrictions
on the advertising of foods to children(48,49). However,
health professionals and public health practitioners can
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also be important advocates for change. This has been
very evident in the UK in the case of tobacco, from the
publication of the Royal College of Physicians report
and the formation of Action on Smoking and
Health(50). In contrast, the public perception is one of
confusion among health professionals about a healthy
diet(51), and there has been little joined up activity to
advocate for healthier food policies which is hindering
progress.
In summary, the need to accelerate the rate of change
towards a healthier diet is very clear. There is good
enough evidence of the key targets for action and this
is reﬂected in strategies from national and international
policymakers. The challenge is to make this happen in
practice. This will require concerted effort throughout
the food system from ‘farm to fork’ and from all actors.
In particular, policymakers need to place higher priority
on the importance of a sustainable food system and provide stronger leadership; ﬁnancial institutions could use
their considerable inﬂuence to encourage socially responsible business practices across the food system; the food
industry must accelerate the rate of change in product
renovation and in marketing practices to encourage consumers to adopt healthier diets; health professionals
could do far more at an individual level to motivate
and support behaviour change while also acting as advocates for health in wider society; and consumers need to
turn their healthy eating aspirations into a market force,
which rewards responsible businesses and which
demands action by policymakers to curb actions which
undermine public health.
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