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Issue 1: Frequency of intake versus the percentage of energy
from added sugars
The definitive evidence that frequency of consumption of cariogenic

foods could influence dental caries came from intervention studies1 in

institutionalised children in Scandinavia. The cut-off point above

which caries would most likely develop from frequency of sugar

consumption was four occasions per day of cariogenic foods.

Translating the frequency of consumption of sugary foods into overall

dietary guidelines posed a challenge, in that for all other forms of

macronutrients, the goals set were as a percentage of energy. A figure

of 10% of energy from sugar emerged as a value equivalent to the

consumption of sugary foods four times per day. Using data from

dietary surveys in Irish adults, teenagers and children, the relationship

between the percentage of energy gained from added sugars and

frequency of consumption (on times per day) was examined.2 The

results are shown in Figure 1. Clearly, a relationship exists between

percentage of energy gain from added sugars and frequency of added

sugar intake, but this varies across age groups. This reinforces the

value of adhering to frequency of intake of added sugars for the issue

of dental caries rather than percentage of energy from added sugars.

Issue 2: Patterns of food intake in relation to frequency of
added sugar intake
Where a relationship is found between the pattern of consumption of

a particular food type and some public health condition, and when

this observation is found across time and geographic locations, a

powerful case exists for the targeting of that food in relation to the

public health condition. The possibility that such a relationship existed

between the frequency of consumption of added sugars (a surrogate

marker of dental caries) and the intake of particular foods associated

with dietary added sugars, was examined by Joyce et al. (2008).2 In

the ensuing section, the data is presented solely for the intakes among

consumers of the target foods, thus excluding non-consumers.

(a) The data for three food categories can be jointly considered since

the findings are similar. These are: (i) table sugars and preserves; (ii)

biscuits; and, (iii) cakes. In the case of children and teenagers, there

was no statistically significant association between intake among

consumers of these foods and the frequency of added sugar intakes.

For each of these food categories, there was a strong statistical link for

adults in this regard. The data are shown in Table 1.

Clearly, these foods are not an issue at a population level in relation to

dental caries in children and teenagers, but they are very strongly

associated with the main risk factor for caries in adults, namely

frequency of added sugar intake.

(b) In this section, sugary drinks are considered. Carbonated sugar-

containing beverages are frequently implicated as a contributory

factor to dental caries. In the case of children, no statistically

significant association was seen between frequency of added sugar

intake and the consumption of fizzy sugared drinks. In the case of

teenagers and adults, a statistically significant finding was observed

and the data are summarised in Table 2a.
The same data for the food category squashes and cordials is given in

Table 2b, where a statistically significant association between intakes and

frequency of added sugar intakes was seen only for children and adults.
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FIGURE 1: Relationship between the mean values for percentage total
energy from added sugar and the quartiles of added sugar intake in
Irish children (   ), teenagers (   ) and adults (   ).

Table 1: The relationship between quartiles of the frequency
of added sugar intake and mean daily intakes of table sugar
and preserves, biscuits, and cakes.

Quartile 1 Quartile 2 Quartile 3 Quartile 4 

(lowest) (highest)

of the frequency of added sugar intake

Food category Intake of food category g/d

Table sugar 

and preserves 16 21 25 37

Biscuits 14 17 23 27

Cakes 26 29 32 35
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The obvious conclusion from this analysis is that the widely held view

that frequency of added sugar intakes is associated with soft drinks, fizzy

or otherwise, is not correct. The analysis on which these data are based

did not extend to diet drinks, but one possibility is that at the upper end

of frequency of added sugar intakes, where options exist to select a

sugar-free variety, such options may be exercised. Squashes and cordials

do not offer such an option and so feature highly at the upper end of

frequency of added sugar intakes, particularly for children.

(c) This section will focus on confectionery and data are presented in

Tables 3a and 3b for the relationship between frequency of added

sugar intakes and intakes of chocolate (statistically significant

association for all age groups) and non-chocolate confectionery,

respectively (statistically significant association for children only).

It would appear that for all populations, the frequency of intake of

added sugars is driven in part by intakes of chocolate confectionery.

(d) The data for breads, ready-to-eat breakfast cereals and ice creams

are presented in Table 4 across quartiles of frequency of added sugar

intakes. Data are included only for those population groups that show

a statistical difference in mean daily intake of the target foods and

frequency of intake of added sugars.

Both RTE breakfast cereals and breads would be important foods in

shaping overall healthy eating and should not become a main focus

Table 2a: Intakes of fizzy sugared drinks in grams per day
(g/d) among consumers only across quartiles of frequency of
added sugar intakes.

Quartile 1 Quartile 2 Quartile 3 Quartile 4 

(lowest) (highest)

of the frequency of added sugar intake

Population group                          Intake of fizzy sugar drinks g/d

Teenagers 234 243 188 165

Adults 173 169 173 199

Table 3a: Intakes of chocolate confectionery in g/d among
consumers only across quartiles of frequency of added
sugar intakes.

Quartile 1 Quartile 2 Quartile 3 Quartile 4 

(lowest) (highest)

of the frequency of added sugar intake

Population group Intake of chocolate confectionery g/d

Children 17 19 20 25

Teenagers 18 19 29 33

Adults 16 16 21 25

Table 3c: Intakes of non-chocolate confectionery in g/d
among consumers only across quartiles of frequency of
added sugar intakes.

Quartile 1 Quartile 2 Quartile 3 Quartile 4 

(lowest) (highest)

of the frequency of added sugar intake

Population group Intake of non-chocolate confectionery g/d

Children 11 11 18 16

Table 2b: Intakes of cordials and squashes in g/d among
consumers only across quartiles of frequency of added sugar
intakes.

Quartile 1 Quartile 2 Quartile 3 Quartile 4 

(lowest) (highest)

of the frequency of added sugar intake

Population group Intake of squashes and cordials g/d

Children 81 79 76 133

Adults 92 108 88 111

Table 4: Intakes of ready-to-eat (RTE) breakfast cereals,
breads and ice creams in g/d among consumers only across
quartiles of frequency of added sugar intakes.

Quartile 1 Quartile 2 Quartile 3 Quartile 4

(lowest) (highest)

of the frequency of added sugar intake

Population group            Intake of chocolate RTE breakfast cereals g/d

Teenagers 31 40 36 45

Population group Intake of breads g/d

Children 72 88 86 82

Population group Intake of ice cream g/d

Adults 35 46 48 51

Table 5: The contribution (in percentage terms) of each food
category to the intake of added sugars.

Children Teenagers Adults

Table sugars and preserves 10 14 28

Biscuits 8 8 11

Cakes, buns and pastries 8 10 13

Carbonated sugary beverages 20 27 20

Squashes and cordials 15 12 10

Chocolate confectionery 15 18 15

Non-chocolate confectionery 12 12 8

Breads 5 5 8

RTE breakfast cereals 12 13 8

Ice cream 8 8 11
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for dental caries. Ice cream is not of great importance here.

Overall conclusion from a consideration of the contribution of foods

to frequency of added sugar intake: there is no clear and obvious

pattern that helps to shape a specific focus on one particular food

category in relation to the frequency of added sugar intake.

Issue 3: Overview of the contribution of food categories to
added sugar intake
Table 5 provides data on the contribution (in percentage terms) of

each food category to the intake of added sugars. Clearly, the main

sources for adults are: table sugars and preserves; biscuits, cakes

and pastries; carbonated soft drinks; and, chocolate confectionery

(accounting for 87% of added sugar intake). For teenagers, the

main food categories are: table sugars and preserves; carbonated

soft drinks; biscuits, cakes, buns and pastries; and, all confectionery

(accounting for 89% of added sugar intake). For children, the main

contributors are: biscuits, cakes, buns and pastries; carbonated soft

drinks and cordials; all confectionery; and, RTE breakfast cereals

(accounting for 90% of added sugar intakes).

Key conclusions
It would be wiser to focus any public health message on the

frequency of intake rather than total intake since consumers

probably recognise frequency as very important for dental health.

It is impossible to single out a specific food group or selection of

food groups, which are universally associated with the frequency of

added sugar intake. Thus, the best strategy might be to simply focus

on sugar-rich foods, which make a significant contribution to added

sugar intakes (giving examples) and to advise on “snacking

between meals”.
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