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CVD is a major burden on the health system in the UK. On average, diets are not aligned
with current dietary recommendations, including those for salt, saturated fat, fibre, fruit and
vegetables. Obesity prevalence is high and the majority of the population is consuming more
energy than required. Addressing these issues would reduce the burden of CVD and help
reduce inequalities in health. There is currently a range of policy interventions in place in
England designed to help improve diets and reduce obesity, which in turn should help reduce
the risk of CVD. Further actions may be needed in the long term to deliver sustained
improvements to diet and health.

CVD: Dietary guidelines: Food policy

CVD is one of the leading contributors to the global dis-
ease burden(1). Despite efforts over several decades, CVD
remains a significant cause of disability, death and health
inequalities. In the UK, there are about seven million
people living with CVD and about a quarter (25 %) of
all UK deaths are caused by CVD(2). The total annual
healthcare cost of CVD in the UK is estimated at £9 bil-
lion while the cost to the UK economy (including prema-
ture death, disability and informal costs) is estimated at
£19 billion each year(2). With an ageing and growing
population and improved survival rates from CVD,
these numbers are only expected to rise further.

Even though the rate of overall CVD deaths in
England has reduced by over 50 % in <30 years (most
likely due to a more effective control of blood pressure),
the gap between highest and lowest rates of CVD mortal-
ity in England has not narrowed: the areas with the high-
est rate of CVD mortality 30 years ago are still the areas
with the highest rates of CVD mortality now. For
instance, and as shown in Fig. 1(a), the rates of mortality
in the North East of England in 2016 were at a level com-
parable to those in Greater London 17 years ago.
Furthermore, mortality rates for avoidable CVD deaths
show huge variation by deprivation (Fig. 1(b). CVD

prevalence also varies with deprivation: the most recent
Health Survey for England (HSE) shows that in 2017,
22 % of adults aged 35 years and over in the lowest quin-
tile reported having any doctor-diagnosed CVD while
they were only 16 % in the highest income quintile(3).

Cardio-metabolic risk is a term that describes a family
of risk factors of metabolic origin that increase the risk of
developing CVD such as CHD, stroke, type 2 diabetes
and chronic kidney disease. Some of these risk factors
are non-modifiable (such as age, sex and ethnicity)
while others are modifiable and preventable. These
modifiable risk factors can be divided into social and
environmental factors (including financial inequalities,
employment, housing, air pollution but also our food
environment) and behavioural risk factors, which include
smoking, alcohol consumption, physical inactivity, poor
diet and obesity(6).

Dietary health in England

UK government dietary advice is based upon recommen-
dations from independent expert scientific committees
such as the Scientific Advisory Committee on Nutrition
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(SACN). Dietary recommendations come in the form of
dietary reference values and food-based guidelines. The
current UK government advice on healthy eating is
encompassed pictorially in the Eatwell Guide shown in
Fig. 2(7).

Reviews of the evidence on the relationship between
diet, specific nutrients and CVD risk have informed
recommendations for salt, fibre, fruit and vegetables,
fatty acids (saturated, unsaturated and trans fatty acids)
and oily fish (Table 1)(8–12). The recommendations for
energy intake (Table 2) are also relevant as energy intake
above the energy requirements increases the risk of excess
weight gain which can lead to obesity, a risk factor for
CVD(6). The recommendations for free sugars are also
related to CVD risks as diets high in free sugars increase
the risk of excess energy consumption(12).

When compared with dietary recommendations, data
from the National Diet and Nutrition Survey show
that, on the whole, average diets in the UK do not
meet recommendations (Table 1). In terms of time
trend, long-term data show that over the years intakes
have improved for a few foods or nutrients (salt and

trans fatty acids) but that for most of them intakes
have not changed and are still not meeting recommenda-
tions (fruit and vegetables, saturated fat, oily fish and
fibre)(15). Estimated energy intakes have been derived
from the Henry equation using HSE average height,
weight and physical activity levels(16) and compared to
current recommendations (Table 2). These calculations
show that, on average, adults consume between 335
and 1213J (80 to 290 kcal) excess energy daily, and over-
weight and obese adults up to 1778J (425 kcal) excess
energy daily. Compared with those with ideal body
weights, overweight and obese children consume between
approximately 586 and 2092J (140 t0 500 kcal) excess
energy daily, depending on their sex and age.

As expected with these excess levels of energy intakes,
the prevalence of overweight and obesity is high. The
average person in England is now overweight: the 2017
HSE found that 61 % of women, 67 % of men and
30 % of children aged 2–15 years were overweight or
obese(3). More detailed data on childhood obesity show
that in 2017/18, almost a quarter (22·4 %) of children
in primary school aged 4–5 years, and over a third
(34·3 %) aged 10–11 years, were overweight or obese(18).

Obesity is a concern across all age and sex groups, but
prevalence for children living in the most deprived areas
is more than double that for those in the least deprived
areas: 12·8 v. 5·7 % for children aged 4–5 years and
26·8 v. 11·7 % for those aged 10–11 years(18). In both
age groups, severe obesity prevalence was about four
times as high in the most deprived area as in the least
deprived area(18). This deprivation gap for obesity has
only been increasing with time: between 2006–2007 and
2017–2018, it has increased by 1·6 percentage points
for children aged 4–5 years and by 5·0 percentage points
for those aged 10–11 years(18).

Children who are obese are more likely to be obese
adults and obese adults are more likely to have health
problems. For instance, obese individuals are more
than 2·5 times more likely to develop high blood pressure
and five times more likely to develop type 2 diabetes(19).
There is therefore a lot to gain in addressing childhood
obesity and in reducing this deprivation gap: not only
would it bring multiple physical health benefits, including
a reduction in CVD, but it would also reduce the huge
financial costs associated with obesity and obesity-related
conditions.

Why are diets poor in England?

Nutrition and cooking are now imbedded within the
National Curriculum and the school food standards
have been in operation for many years(20). The majority
of foods carry both front of pack traffic labels(21) and the
mandatory nutrition information on the back of pack(22).
Surveys reportedly show nutrition knowledge tends to be
reasonable(23) yet this is not translated into action.

Public Health England (PHE)(24) and others(25,26) have
previously discussed the reasons for poor diet in
England, which include structural factors such as adver-
tising, marketing, price, high density of food outlets and

Fig. 1. (Colour online) CVD and inequalities: (a) CVD deaths, North
East England v. London, 1990–2017 (per 100 000, all ages),
source: Global Burden of Diseases (GBD) Compare (4) and (b)
age-standardised avoidable mortality rates from CVD by
deprivation in England (2015), data source: Office for National
Statistics(5).
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walkability of towns and cities. These factors nudge food
choices towards less healthy options and low levels of
physical activity. For example, 40 % of the food bought
from UK supermarkets is on promotion and these pro-
motions, which tend to be on less healthy products,
increases the amount of food purchased by a fifth(24).

Another example is the growth of the eating out-of-
home sector (such as cafes, restaurants, pubs, etc.), which
now provides 20–25 % of an adult’s energy intake(16).
The density of fast food outlets has increased in England
and there is evidence linking the density of fast food outlets
to the level of area deprivation(27–29). Fig. 3(a) shows the

Fig. 2. (Colour online) The Eatwell Guide, the UK national food model: a visual tool describing a diet consistent with UK dietary
advice.

Table 1. UK dietary recommendations and current intakes

Nutrient Recommendation Children 4–10 years Teenagers 11–18 years Adults 19–64 years

Total fat (%) ≤35 % food energy 33·4 % 33·9 % 34·7 %
Saturated fat ≤11 % food energy 13 % 12·4 % 12·5 %
Trans fat ≤2 % food energy 0·5 % 0·5 % 0·5 %

Total carbohydrate (%) ≥50 % food energy 51·6 % 50·5 % 47·6 %
Free sugars ≤5 % total energy 13·5 % 14·1 % 11·1 %
Fibre (AOAC) 5–10 years≥20 g 14 g

11–15 years≥25 g 15 g
16 +years≥30 g 19 g

Salt (g/d) 4–6 years≤3 g 3·9 g
7–10years≤5 g 5·3 g
11 +years≤6 g 7·0 g 8·0 g

Fruit and vegetables At least 5 portions daily – 2·7 portions/d 4·2 portions/d
Fish At least 2 portions* per week,

one being oily fish
Oily fish 14 g/week*
(84 g/week total fish)

Oily fish 14 g/week*
(91 g/week total fish)

Oily fish 56 g/week
(147 g/week total fish)

* One portion of fish is equivalent to 140 g (portion size applies to adults only).
Sources: National Diet and Nutrition Survey (NDNS). Results from years 7 and 8 (combined) of the Rolling Programme (2014/2015 to 2015/2016)(13); NDNS:
assessment of dietary sodium in adults in England, 2014(14).
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density of fast food outlets in England where there are, on
average, 96 fast food outlets per 100 000 population. This
number ranges from 26 to 232, with the local authorities
with a higher deprivation score (i.e. more deprived) having
a greater density of fast food outlets (Fig. 3(b))(30).
Although some studies show mixed results, there is a grow-
ing body of evidence on the association between exposure
to fast food outlets and obesity(27,28,31).

Dietary policy in England

There are many ways in which the government can act to
assist the population in achieving dietary recommenda-
tions and reducing disease incidence such as CVD. One
way is to simply provide information about lifestyle
and dietary recommendations, hoping that consumers
will choose those foods in the proportions recommended
to improve their health. The government can also be
more active in order to enable choice or make healthier
choices the default option. This can take the form of
incentives and disincentives, restriction of choice and,
ultimately, legislation. In particular, reformulation pro-
grammes are an effective strategy for improving diets at
a population level, providing that the most commonly
consumed foods are changed. Product reformulation
also places the least burden on the public as it allows
everyday foods to be changed so that there is no need
for individuals to consciously review and sustain changes
to improve their diet.

The salt reduction programme

In 2003, SACN published its report Salt and health in
which it was recommended that population average salt
intakes should be reduced to 6 g/d to reduce the risk of
high blood pressure, a major risk factor for CVD(9). A
structured salt reduction programme was designed to
achieve a gradual reduction in the salt content of food

by setting the food industry a series of targets. A series
of progress reports has since then been published in
2006, 2009, 2011, 2014 and 2018.

The sixty-six foods covered by the 2014 salt targets
were the main contributors to dietary salt intakes in adults
in the UK and provided about 54 % of salt in the diet(32).
An additional twenty-four targets were set specifically for
the eating out-of-home sector (such as quick service res-
taurants, takeaway and meal delivery businesses) on a
maximum per serving basis. The analysis shows that
for foods consumed in-home, just over half of the aver-
age salt reduction targets have been met. However,
where maximum targets were set, 81 % of products over-
all had salt levels at or below their targets. For the
out-of-home sector, 71 % of products overall were at or
below maximum per serving targets, although it should
be noted that the out-of-home targets were generally
set at a higher level than the main salt targets to take
into account their generally higher levels of salt(32).

Overall, the available evidence shows that since the
programme began in 2004 there has been clear progress.
Along with consumer campaigning and a range of other
interventions, the stepwise lowering of salt targets for
foods by up to 54 % between 2006 (when targets were
first set) and 2014 (when the 2017 targets were published)
is linked to a reduction in average population salt intake
of 11 % between 2005–2006 and 2014(32).

The sugar reduction programme

In its Carbohydrates and health report published in 2015,
SACN concluded that the recommended average popula-
tion maximum intake of sugar should be halved and
should not exceed 5 % of total dietary energy. SACN
also recommended that consumption of sugar-sweetened
drinks should be minimised by both adults and children(12).
By meeting these recommendations within 10 years, not
only would an individual’s quality of life be improved

Table 2. Estimated energy requirements (EAR), estimated energy intakes and excess energy intakes by age band, sex and weight status

Sex
Age band
(years)

All Overweight or obese

EAR
(kJ (kcal))

Energy intake*
(kJ (kcal))

Excess
energy intake
(kJ (kcal))

Proportion
overweight or obese

(%)
EAR

(kJ (kcal))
Energy intake*

(kJ (kcal))
Excess energy
intake (kJ (kcal))

Boys 4–10 7071 (1690) 7155 (1710) 88 (21) 26 7213 (1724) 7828 (1871) 610 (146)
11–15 10870 (2598) 11159 (2667) 289 (69) 33 11029 (2636) 13108 (3133) 2084 (498)
16–18 13088 (3128) 13523 (3232) 435 (104) 32 13033 (3115) 15150 (3621) 2113 (505)

Girls 4–10 6590 (1575) 6732 (1609) 142 (34) 25 6707 (1603) 7364 (1760) 657 (157)
11–15 9632 (2302) 9895 (2365) 264 (63) 33 9648 (2306) 10611 (2536) 958 (229)
16–18 10272 (2455) 10456 (2499) 184 (44) 35 10285 (2458) 11498 (2748) 1218 (291)

Men 19–30 11540 (2758) 12213 (2919) 674 (161) 47 11523 (2754) 13301 (3179) 1778 (425)
31–60 10987 (2626) 12180 (2911) 1192 (285) 73 10966 (2621) 12552 (3000) 1586 (379)

>60 9816 (2346) 11038 (2638) 1222 (292) 78 9803 (2343) 11322 (2706) 1515 (362)
Women 19–30 9276 (2217) 9606 (2296) 331 (79) 43 9217 (2203) 10460 (2500) 1243 (297)

31–60 8816 (2107) 9368 (2239) 557 (133) 60 8778 (2098) 9832 (2350) 1054 (252)
>60 7916 (1892) 8602 (2056) 686 (164) 68 7887 (1885) 8937 (2136) 1050 (251)

* Estimated from the Henry equations using average height and weight data (HSE 2012–2014(17)) and average physical activity levels values. Excess is the difference
between energy intakes and the EAR. Further details on the methods can be found in(16). Source: Calorie reduction: the scope and ambition for action(16).
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but the National Health Sevice could save about £500 mil-
lion every year (based on a conservative assessment).

SACN recommendations were accepted by the govern-
ment and integrated into official UK dietary advice and

key nutrition policy instruments, such as the Eatwell
Guide (Fig. 2), and advice on institutional catering.
More recently, a Change4Life campaign was launched
to encourage parents to ‘Make a swap when you next
shop’ to halve children’s sugar intake. Local authorities,
National Health Service and non-governmental organ-
isation partners have been provided with a range of
material and digital resources to support the campaign.
Schools are also involved, with 3·6 million activity
packs distributed to primary schools and free teaching
resources available for teachers. The launch of this cam-
paign received extensive coverage in the media and is
expected to have a positive impact on children’s diets.

In addition to consumer campaigning, a sugar reduc-
tion programme was implemented to challenge all sectors
of the food industry to reduce by 20 % by 2020 the level
of sugar in the ten categories that contribute most to the
intakes of children up to 18 years (i.e. yoghurts and from-
age frais; biscuits; cakes; morning goods; puddings; ice
cream, lollies and sorbets; breakfast cereals; chocolate
confectionery; sweet confectionery; and sweet spreads
and sauces). As detailed in the technical guidance pub-
lished in 2017(33), the reductions in sugar have to be
accompanied by reductions in energy (where possible),
no increases in saturated fat and the achievement of cur-
rent salt targets.

The industry was challenged to achieve a 5 % reduc-
tion in the first year of the programme and the corre-
sponding report on progress was published in 2018(34).
Cakes and morning goods being excluded from this
first report due to a lack of data, progress was measured
in eight categories out of the ten, showing reductions in
sugar levels in five of them: yoghurts and fromage frais
(−6 %), breakfast cereals (−5 %), sweet spreads and
sauces (−5 %), ice cream, lollies and sorbets (−2 %)
and sweet confectionery (−1 %). However, no change
was seen for chocolate confectionery or biscuits (0 %)
and an increase of 1 % was even measured for puddings.
Overall, there has been a 2 % reduction in total sugar per
100 g for retailers own brand and manufacturer branded
products(34).

These results are an early assessment of the progress of
sugar reduction by industry and it has to be acknowl-
edged that reformulated products take time to appear
in stores and in shopping baskets. A clearer indication
of progress should be available in the next progress
report to be published in 2019, including data on cakes
and morning goods. An overall figure for the volume
of sugar removed from the market is also expected to
be included in this report.

The calorie reduction programme

Following the sugar reduction programme, the scope and
ambition of a calorie reduction programme was pub-
lished in 2018(16). The evidence set out in this report
was based on the recommended levels of energy intake
published by SACN in 2011(35) with the aim to set the
ambition, scope and timeline for extending the reformu-
lation programme to cover the foods that contribute sign-
ificantly to children’s energy intakes. As seen in Table 2,

Fig. 3. (Colour online) Density of fast food outlets in England: (a)
density by local authorities and (b) relationship between fast food
outlet density and deprivation by local authority (IMD, Index of
Multiple Deprivation). In this analysis ‘fast food’ refers to
energy-dense food that is available quickly, covering therefore a
range of outlets that include, but are not limited to, burger bars,
kebab and chicken shops, chip shops and pizza outlets. Source:
Fast food outlets: density by local authority in England(30).
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overweight and obese children consume, on average, sub-
stantial amounts of excess calories every day compared
with those with ideal body weights. This excess energy
consumption increases the chances of becoming over-
weight and obese, which is a leading cause of poor health
and premature death, including from CVD.

In this context, the calorie reduction programme chal-
lenges the food industry to achieve a 20 % reduction in
energy by 2024 in product categories that contribute sign-
ificantly to children’s energy intakes (up to age 18 years)
and where there is scope for substantial reformulation
and/or portion size reduction. The products covered by
the programme include ready meals, pizzas, meat pro-
ducts, savoury snack products, sauces and dressings, pre-
pared sandwiches, composite salads and other ‘on the go’
foods including meal deals(16). It does not cover foods
included in the sugar reduction programme as energy
reduction guidelines were already included in this pro-
gramme(33). The guidelines for the calorie reduction pro-
gramme are expected to be published in 2019, alongside a
detailed analysis of baseline levels of energy in different
food categories for different sectors of the food industry.
The first progress report is expected for 2021(16).

The health and economic benefits of reducing the
energy content of these foods and excess energy con-
sumption are significant. A 20 % reduction in energy
from everyday foods that contribute to intakes, if
achieved over 5 years, would prevent 35 370 premature
deaths, save the National Health Service £4·5 billion
healthcare costs and save social care costs of about
£4·48 billion, over a 25-year period. This programme
should also help to address health inequalities, as rates
of obesity in children tend to be highest in the most
deprived(16). PHE will therefore seek to gather evidence
of the impact of the programme across all economic
and geographic groups.

Childhood obesity: a plan for action – chapters 1 and 2

Obesity is a complex problem with many drivers, includ-
ing individual behaviour, environment, genetics and
culture. Long-term, sustainable change will only be
achieved through the active engagement of schools, com-
munities, families and individuals. In this context, the gov-
ernment published the first chapter of Childhood obesity:
A plan for action in August 2016(36). Even though the gov-
ernment’s journey on obesity has been going on for many
years, this was the first cross-government programme that
aims to significantly reduce England’s rate of childhood
obesity within the next 10 years, meaning that all govern-
ment departments are taking responsibility for it.

This programme includes thirteen deliverables that
encourage (i) industry to cut the amount of sugar in
food and drinks and (ii) primary school children to eat
more healthy food and stay active. The deliverable
related to the industry includes the sugar and calorie
reduction programmes afore-mentioned as well as the
Soft Drinks Industry Levy that came into effects in
April 2018(37). The most recent PHE analysis has
shown that there has been an 11 % reduction of sugar
levels in drinks subject to the levy(34). Although this is

an early assessment, it does suggest that fiscal measures
on foods can be successful in a UK context.

The second chapter of the childhood obesity plan was
published in June 2018(38). This builds on the 2016 plan
to cement the action already taken, and to expand focus
into other areas. The report sets out further work on five
main areas: (1) Sugar reduction, including the govern-
ment’s intention to introduce legislation to end the sale
of energy drinks to children; (2) Calorie reduction, includ-
ing introducing legislation to mandate consistent calorie
labelling in England for the out-of-home sector; (3)
Advertising and promotions, including consulting on
introducing a 21.00 hours watershed on television for
advertising high fat, salt and sugar products and banning
price promotion and promotion by location (e.g. at the
checkout) of unhealthy foods; (4) Local areas, including
ensuring places children live, learn and play are promoting
a healthy lifestyle; (5) Schools, includingwork on updating
the school food standards, consideration of healthy start
vouchers and how to provide additional support to chil-
dren form lower income families, and increasing physical
activity in schools to meet the government target.

The evidence-based actions outlined in the report will
work towards the government’s ambition of halving
childhood obesity and significantly reducing the gap in
obesity between children from the most and least
deprived areas by 2030. The government remains com-
mitted to reviewing what more can be done to meet the
ambition of halving obesity and will continue to monitor
progress and review emerging evidence.

Conclusions

In practice, there is no magic bullet to achieve population-
level dietary change and amatrix of approaches is likely to
be most effective to address poor diets in England; actions
will be needed by individuals and by society including gov-
ernment. Over the past 3 years, policy interventions on diet
have stepped upwith the publication of chapters 1 and 2 of
the childhood obesity plan. In these documents, the gov-
ernment has been clear that more actions are likely to fol-
low so these interventions are the start rather than the end
of the policy journey. The government has also stated that
if the current voluntary reformulation programmes do not
lead to improvements, other fiscal actions will then be con-
sidered. PHE is committed to continuing to monitor the
nation’s diet, to developing andmonitoring the food refor-
mulation programmes, and to being clear where further
intervention is needed. Commitments also include
the provision of expert advice on diet which builds on
the research produced by theUKandworldwide academic
community on diet and CVD interactions. PHE
encourages research gaps to be addressed to provide the
evidence base for policy development.
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