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they watch.5 Specifically, many food and 
drink products being promoted on television 
are potentially harmful to children’s dental 
health.6,7 Rodd and Patel6 examined 41 hours 
of children’s television (ITV recorded during 
the after school period and on Saturday 
mornings) shown during summer 2003 and 
found that food and drink adverts accounted 
for 34.8% of all adverts (n = 342), and 95.3% 
(n = 326) of foods appearing were potentially 
damaging to dental health as they contained 
high levels of sugar and/or acid. In another 
study, Morgan  et  al.8 studied 503  hours of 
children’s television (across four channels: 
ITV, CITV, Nick Junior and Nickelodeon with 
recordings covering at least 9.5 hours per test 
day) broadcast during late 2006 and early 2007, 
and found that adverts for food products made 
up 16.4% of all advertising time, and 38.4% of 
this time was devoted to potentially cariogenic 
products (high sugar foods). However, these 
data reflect small sample sizes and do not take 
seasonal differences into account – the latter 
has been shown to be an important source of 
variation in television food advertising.5

Introduction

Several systematic reviews of the literature have 
concluded that television food advertisements 
(adverts) can have a direct effect on children’s 
dietary choices, behaviour, and attitudes.1–3 A 
recent meta-analysis has demonstrated equivo-
cally that children significantly increase their 
food consumption following exposure to 
unhealthy food advertising.4

Children in the UK are exposed to far 
higher levels of unhealthy than healthy food 
advertising around the television programmes 
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Evidence also shows that children who spend 
more time watching television are at a greater 
risk of developing caries.9 In 2013, close to a half 
(46%) of 15-year-olds and over a third (34%) of 
12-year-olds in the UK had ‘obvious decay expe-
rience’ in their permanent teeth, with almost 
a third (31%) of 5-year-olds and nearly a half 
(46%) of 8-year-olds having a similar problem 
with their primary teeth.10 Dental caries is a 
significant public health problem in the UK11 
and worldwide,12 and has been strongly linked 
to an increase in the consumption of food with 
high sugar levels.13 In one study, a significant 
association was found between a high intake of 
acidic soft drinks, fruit juices, diet drinks, and 
sports drinks and dental erosion in children/
adolescents.14 The recent report of the UK 
Scientific Advisory Committee on Nutrition 
(SACN) also concluded that high levels of sugar 
consumption are associated with a greater risk 
of tooth decay (with consumption of high-
sugar beverages being also linked to weight 
gain and risk of developing type 2 diabetes), 
and recommended that intake of ‘free sugars’ 
(such as is found in unsweetened fruit juices) 
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Awareness of the high proportion of advertisements 
that children are exposed to for items that are 
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Particular questions arising from these findings relate 
to how policymakers should handle foods that are 
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are detrimental to dental health.
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should be restricted.15 However, it is notable 
that the hydration recommendations within the 
‘Eatwell Guide’ from Public Health England (a 
tool intended to support individuals to ‘have a 
well-balanced and healthy diet’) focus only on 
reducing sugar intake (it suggests swapping 
sugary soft-drinks for ‘diet, sugar-free or no 
added sugar varieties’), suggesting that reducing 
the nation’s intake of potentially erosive sugar-
free drinks is not a public health priority.16 
However, it is also important to note that the 
experience of caries from the consumption of 
fermentable carbohydrates is not just dependent 
upon the level of sugar in the food or beverage, 
but also on patterns of sugar intake including 
type and frequency of consumption17.

Oral health problems are significant issues 
because not only do these have a negative 
impact on children’s dental health (for example, 
tooth loss), but also consequences can extend 
to affect their psychosocial well-being, which 
may include dental pain,18 dental anxiety19 and 
missed school days.20 Moreover, the effect of 
such problems can go beyond affecting indi-
viduals to affect families (for example, stress) 
and there are implications for the health care 
resources used to provide treatment.20

Concerns over health problems, such as an 
increase in the prevalence of childhood obesity 
and ill-health due to poor food selection 
behaviours, led the Office of Communications 
(Ofcom), the UK broadcast media regulator, 
to introduce new regulations for television 
advertising of food and drink products to 
children in three phases from 2007, with 
the aim of reducing children’s exposure to 
such advertisements.21 Ofcom’s own analysis 
showed that there was a reduction of about a 
third in high fat, sugar and/or salt (HFSS) food 
advertising to children aged 415-years-old in 
2007/8 compared to 2005.22 However, a 2009 
systematic review of evidence on food advertis-
ing to children confirmed the persistence of the 
issue as the authors noted that foods with low 
nutrition were still being heavily promoted, 
with the regulations having shown little 
progress towards achieving the policy aims.23

To our knowledge, no study has been 
conducted after the full implementation of 
Ofcom’s food advertising regulations to examine 
whether or not advertising for food and beverage 
products potentially detrimental to children’s 
dental health are still being promoted around 
the programming children watch. Therefore, the 
current study aimed to examine the prevalence 
of advertising of foods and beverages that are 
potentially harmful to dental health on the UK 

television watched by children in 2012. Our 
objectives were to examine the extent of adver-
tising of different types of cariogenic (those 
producing or promoting the development of 
tooth decay) and acidogenic (those for which 
consumption leads to acid production) foods 
and beverages, to look at the variations in their 
advertising patterns around various programme 
types, during the day, and across the year in 
order to better understand likely differences in 
children’s exposure.

Methods

Ethics statement
Ethical approval was not required for this study 
because it did not involve human participants.

Television sampling
The sample included 384 hours of television 
recorded from the ITV1 channel between 
January and December of 2012. One weekday 
and one weekend-day every month were 
recorded. Weekday recordings were limited to 
either Tuesdays or Thursdays of each month 
to reduce the potential impact of variation 
in advertising across days of the week. For 
weekend-days, recordings were made on either 
Saturdays or Sundays. Sixteen hours were 
recorded on each day, from 6 am to 10 pm.

Television broadcasts from ITV1 were studied 
to be consistent with previous research in this 
area,6,8 and because this channel is considered the 
biggest commercial television network in the UK 
(with digital terrestrial platforms still the most 
popular method of viewing TV, despite rises in 
satellite and cable access24). According to the 
Broadcasters Audience Research Bureau, ITV 
is watched by up to 10 million people in a typical 
week.25 Although it is not clear from those data 
how many children are in the audience, their 
programmes made up five of the top ten most 
popular with children of all ages (415 years) in 
201126 and as a majority of children’s viewing 
time is outside of dedicated children’s airtime,27 
this was deemed an appropriate channel to study.

Out of the 384 recorded hours, 32  hours 
were missing due to recording errors.

Coding
Recorded television hours were scanned for 
both food and beverage (hereafter referred to 
collectively as ‘food’) adverts and non-food 
adverts. All adverts were coded according to 
a scheme previously used by Boyland et al.,5 
adapted from Kelly et al.28 and Gantz et al.29 
Some additions to this coding were made for 

the current study, where foods were further 
classified based on their effect on dental 
health (details below). Because of the variable 
nature of programme sponsorship, in line with 
Boyland et al.,5 these segments were excluded 
and not coded as adverts.

Coding scheme
Coding of food and non-food adverts
The coding categories for both food and 
non-food adverts were the day of the week, 
the date, the programme name and type 
of programme in which the advertisement 
was shown (for example, comedy, music, 
news, entertainment, games or children’s). 
Children’s programmes were defined as any 
show designed for children under the age of 
12.29 The type of product in every advertise-
ment was coded (for example, food/drink/
supermarkets advertising for food/non-food 
products, motoring, and toys).

Children’s television viewing periods were 
classified into peak and non-peak. Peak 
viewing hours, when more than a quarter of 
the potential child audience are expected to be 
watching, were between 17:30 and 22:00 hours 
on weekdays, and between 19:00  and 
21:00  hours on weekend days. All other 
viewing hours were considered non-peak30.

Coding of food adverts
Food adverts were coded based on the 
promoted food’s effect on dental health into 
foods potentially harmful (acidogenic and/or 
cariogenic), and potentially non-harmful to 
dental health.

Adverts for foods/products considered 
potentially non-harmful to dental health were 
further subdivided into the following groups: 
adverts for non-cariogenic and non-erosive 
foods (for example, fish), adverts for super-
markets promoting non-food products (for 
example, washing powder) or dental healthcare 
products, and adverts for food with possible 
anti-cariogenic and/or anti-erosive effects. If 
more than one food product was promoted in 
the advertisement, the most dominant one was 
coded. If equal attention was given to different 
food products, the first shown item was coded.21

Cariogenic foods
Foods with the potential to cause dental 
caries (all foods and beverages with the 
exception of those defined above as being 
potentially non-harmful to dental health) 
were classified based on their sugar content 
using the values underpinning the traffic light 
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labelling scheme.31 Specifically with regard to 
sugar levels, items were categorised as zero 
sugar level, low (0.1 ≤1.8 g/100 g or 100 ml), 
medium (1.9–9.0  g/100  g or 100 ml), high 
(9.1–32.5  g/100 g or 100 ml), or very high 
sugar level (≥32.6 g/100 g or 100 ml).32 The 
foods containing very high sugar levels were 
classified based on the Nizel and Papas system 
into liquid, slowly dissolving food, solid, and 
sticky foods.33

Acidogenic foods
Acidogenic items were considered to be those 
with erosive potential, such as soft drinks, fresh 
fruit juices and fruit juice drinks.14

Coding procedure
All coding was performed by a single researcher 
(MA). Recordings were copied from a hard 
disk drive onto DVD discs for coding. Coding 
was logged on a pre-prepared Microsoft Excel 
2010 spreadsheet in accordance with the pre-
defined criteria.

Statistical analysis
The final Microsoft Excel 2010 spreadsheet was 
imported into a Statistical Package for the Social 
Sciences software file (SPSS version 21.0, IBM 
Corporation, Armonk: NY), which was used for 
the data analysis. Descriptive statistics including 
frequencies, percentages (%), confidence 
intervals (CI), and cross tabulation were used. 
Binary logistic regression analysis was used 
to ascertain the odds ratio (OR) that helps in 
identifying any relationship between adverts for 
potentially harmful foods to dental health and 
other factors such as children’s programmes, 

and children’s peak and non-peak viewing 
hours. Pearson’s chi-squared test was used to 
assess the association between adverts for foods 
that are potentially harmful to dental health 
and the other independent variables, which 
included peak and non-peak children’s viewing 
hours, advertising pattern across the year, and 
programme category. Statistical significance was 
regarded as a p value (2-sided) ≤0.05.

Results

The overall recorded sample of 352  hours 
included 9,151 adverts for different product 
types.

The extent of advertising of foods 
potentially harmful to dental health
Food adverts (a term used here to refer to both 
food and beverage adverts) made up 16.7% 
of all adverts in this sample (n = 1532) and 
a majority (61%; n = 934) were classified as 
potentially harmful to dental health.

Of the products potentially harmful to dental 
health, 89% were cariogenic, with a further 7.6% 
both cariogenic and acidogenic, and 3.4% were 
common (to the diet) acidogenic foods.

Advertising of cariogenic foods
Adverts for foods with high or very high sugar 
levels accounted for almost 45% of all cari-
ogenic food adverts. Of those with very high 
sugar levels, almost 50% were sticky foods. 
Foods with a low sugar level (0.1–1.8 g/100 g 
or 100 ml) were the least commonly advertised 
products in this category, comprising only 
14.7% of all cariogenic food adverts (Fig. 1).

Advertising of acidogenic foods
Of the 1,532 food adverts coded, 103 adverts were 
for acidogenic items. Soft drinks dominated, rep-
resenting 52.4% of all acidogenic product adverts, 
followed by fruit juices (37.9%).

The extent of advertising food 
potentially harmful and potentially 
non-harmful to dental health during 
peak and non-peak children’s viewing 
times
During both peak and non-peak viewing 
times, the majority of food advertisements 
depicted foods potentially harmful to dental 
health. During peak times, nearly two thirds 
(65.9%, n = 294) of all food advertisements 
shown were for foods potentially harmful to 
dental health. During non-peak times, 58.9% 
of food adverts (n = 640) depicted foods poten-
tially harmful to dental health. The odds of a 
food advertisement being for food potentially 
harmful to dental health were significantly 
higher in peak children’s viewing times than 
in non-peak times (odds ratio = 1.35, 95%CI; 
1.07–1.70, p = 0.011) (Fig. 2).

The extent of advertising of food 
potentially harmful to dental 
health around different programme 
categories
The extent of advertising food potentially 
harmful to dental health shown during 
different programme categories displayed 
considerable variations (Fig.  3). Although 
the number of adverts for food potentially 
harmful to dental health was less than 1% 
around dedicated children’s programmes, 
those adverts were shown more during other 
programmes watched by greater numbers of 
children and young people. More than one 
third (42.7%) of all adverts for food potentially 
harmful to dental health were promoted in or 
around entertainment programmes (25.9%) 
and game shows (16.8%), which carried a sig-
nificantly larger number of adverts for food 
potentially harmful to dental health than all 
other programme types (p <0.001).

Variations in the food advertising 
patterns across the year
The monthly variations of advertising patterns 
for food potentially harmful to dental health 
across the year were found to be significant 
(p  <0.001) (Table  1). When comparing the 
extent of advertising for foods potentially 
harmful to dental health for each month 
across the year, the highest percentage for such 
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Fig. 1  Number of adverts for each type of cariogenic food

BRITISH DENTAL JOURNAL  |  VOLUME 222  NO. 3  |  FEBRUARY 10 2017 173

RESEARCH

©
 
2017

 
British

 
Dental

 
Association.

 
All

 
rights

 
reserved.



advertising was in March (70.7% of all food 
adverts shown in March), whereas the lowest 
was seen in December (42.8%). December was 
also the only month in which the proportion of 
adverts for food potentially harmful to dental 
health was less than the extent of adverts for 
foods/products potentially non-harmful to 
dental health.

Discussion

The results of this study showed that on the 
main commercial channel in the UK in 2012, 
almost two thirds of food adverts depicted food 
items that were potentially harmful to dental 
health, with a majority of these being cari-
ogenic foods. Of the cariogenic food adverts, 
43% were for foods/drinks containing high and 
very high sugar levels (>9 or 32.6 g/100 g or 
100 ml). In the present study, food and drink 
products represented the second highest 
commonly advertised product, accounting 
for 16.7% of all adverts. This is consistent with 
the findings of previous studies.8,23 During 
peak children’s viewing times, the prevalence 
of advertising for food potentially harmful to 
dental health (65.9%) was significantly higher 
than that for foods non-harmful to dental 
health (34.1%). Similar trends were found in 
a previous study.5

Furthermore, although the percentage of 
adverts for food potentially harmful to oral 
health was less than 1% in and around pro-
grammes specifically aimed at children, the 
food advertising in and around entertainment 
programmes and game shows had higher 
proportions of such items (25.9% and 16.8% 
respectively). This is consistent with previous 
studies which have shown greater prevalence 
of food advertising per se around these types 
of programmes. For example, Boyland et al.5 
found that there were a significantly greater 
proportion of food advertisements in and 
around entertainment programmes (19.7%) as 
compared with children’s programmes (4.5%) 
and Kelly et  al.28 found that entertainment 
programmes were among the five programme 
categories with the highest proportion of food 
advertisements.21

It is apparent that, despite good adherence 
to the regulations,34 food marketers are still 
targeting children via television by promoting 
a significantly higher proportion of adverts 
for food potentially harmful to dental health 
during children’s peak viewing times and 
around programmes that attract children and 
young teens, such as entertainment and games 

shows. The current findings are of particular 
concern given that children and adolescents 
spend the majority of their television viewing 
time outside of children’s programmes.22

Some seasonal variation in food advertis-
ing patterns for items potentially harmful to 
dental health was observed. This is again con-
sistent with previous research.5 The highest 
proportion of advertising of foods potentially 
harmful to dental health was found in March, 
and this is likely to reflect increased advertis-
ing of products associated with Easter (for 

example, chocolate eggs). Relative to other 
months, a reduction in the proportion of food 
adverts depicting items potentially harmful 
to dental health was seen in December. This 
is also consistent with Boyland et al.5 and, as 
in that study, is likely to result from increased 
miscellaneous supermarket advertising (that 
is, brand advertising or those promotions 
depicting a range of products that cannot be 
easily classified as healthy or unhealthy) over 
the pre-Christmas period. These differences 
emphasise the importance of analysing more 
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than a single ‘snapshot’ of television in order 
to gain a clearer understanding of children’s 
typical likely exposure, a strength of the 
current study.

This study also has some limitations. 
Analysis focused only on a single terrestrial 
channel, so the generalisability of the findings 
to other channels may be limited. The extensive 
availability of channels and changes in chil-
dren’s viewing habits (for example, the use of 
subscription channels like Netflix, and delayed 
viewing by ‘catch up’ services and YouTube) 
should be taken into account when evaluating 
children’s exposure to food advertisements. A 
future study that includes a greater number 
of channels and viewing platforms would 
provide a more comprehensive assessment 
of children’s exposure to food advertisements 
that promote foods potentially damaging 
to their dental health. In addition, it is a 
limitation of this study that it did not further 
consider which adverts were for foods that 
contain higher levels of sugar and are likely 
to be consumed frequently. It may be useful 
for future studies exploring this type of food 
advertising data to also incorporate coding to 
account for the foods and beverages most likely 
to be consumed frequently, in order to account 
for consumption patterns in relation to risk of 
dental problems.

However, the current study provides a 
retrospective insight into the extent of food 
advertising to children on UK television in 

2012 with particular focus on post-regulation 
advertising of foods potentially damaging 
to dental health. The main area of concern 
is that children are exposed to a particularly 
high proportion of advertisements for foods 
potentially detrimental to oral health during 
peak children’s viewing hours and also around 
other programmes watched by young people 
in large numbers. This suggests the need to 
apply a stricter restriction to meet the aim 
of the Ofcom regulations in significantly 
reducing children’s exposure to unhealthy food 
advertisements.

Consideration should be given to the clas-
sification of foods as healthy (and therefore 
suitable to be advertised to children) when 
those products are detrimental to dental 
health (for example, zero calorie, sugar free 
carbonated soft drinks). Worrying numbers 
of children in the UK have dental health 
problems10 so arguably there is a need to take 
dental health, as well as obesity, into account 
when offering government-led consumer 
advice on hydration16 and when designing 
policies around food marketing to children.
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