ORIGINAL ARTICLE

Nutrition Bulletin

What’s for breakfast? Nutritional implications

of breakfast

habits: insights from the NDNS

dietary records

S.A. Gibson and P. Gunn
Sig-Nurture Ltd,, Guildford, Surrey, UK

Summary

Studies suggest that eating breakfast (as opposed to skipping breakfast) has nutri-
tion and health benefits. However, it is not altogether clear whether these benefits
are attributes of breakfast as a meal or meals that include breakfast cereals.

To explore associations with nutrient intakes according to the type of breakfast
chosen, we extracted data on all foods consumed at breakfast time (0600-1000 h)
from the individual weighed food records of respondents in the National Diet and
Nutrition Survey of adults aged 19-to-64-years. Seven days of data were available
for each person, giving a total of 12 068 potential breakfast-eating occasions. Our
hypotheses were: (1) that adults who skip breakfast have lower-quality diets on that
day than those who eat breakfast and (2) that a meal containing breakfast cereal has
enhanced nutritional benefits over other types of breakfast.

Approximately 1 in § adults consumed no solid food between the hours of 0600
and 1000 h, one-third ate a breakfast that included ready-to-eat cereal or porridge,
and 45% consumed a non-cereal breakfast.

Overall, eating breakfast was associated with a lower fat and higher carbohyrate
intake over 24 h compared with breakfast skipping. However, ‘cereal’ breakfasts
(containing a ready-to-eat cereal or porridge, usually consumed with milk) were
associated with signficantly better macronutrient composition [lower in fat, satu-
rated fatty acids (SFAs), and non-milk extrinsic sugars (NMES) and higher in
protein and carbohydrate] compared with other breakfasts. Compared with skip-
ping breakfast, micronutrient intakes were marginally higher on days when non-
cereal breakfast was consumed but 30-90% higher on days where cereal was
consumed.

In terms of public health recommendations, the results suggest that a cereal
breakfast should be encouraged as part of a healthy lifestyle not only in helping
to meet nutritional guidelines for fat, SFA, NMES and dietary fibre, but just as
importantly in enhancing micronutrient intakes. Given the substantial reductions
in sodium content achieved by reformulation since 2000, cereal breakfasts are not
high in salt. Other studies have generally demonstrated a favourable impact of a
breakfast habit on metabolism, body weight and some aspects of cognitive func-
tion, and this study further highlights the special significance of breakfast cereal,
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rather than breakfast as a meal occasion, to help consumers meet nutritional

guidelines.

Keywords: adults, breakfast, cereal, diet, guidelines, nutrients, nutrition

Introduction

Many studies suggest that ‘breakfast’ benefits total
nutrient intake and dietary composition (Ruxton &
Kirk 1997; Barton et al. 2005; Rampersaud 2009).
However, it is not altogether clear whether these benefits
are attributes of breakfast as a meal or depend on the
type of breakfast consumed. Consumption of breakfast
cereals has been associated with better dietary quality
among both adults (Galvin ez al. 2003) and children
(Gibson & O’Sullivan 1995; Gibson 2003; Williams
et al. 2009), and prospective studies have also shown
relationships with body weight and cardiovascular risk
factors (Bazzano et al. 2005; De La Hunty & Ashwell
2007; Albertson et al. 2008; Albertson et al. 2009).
Meal patterns have received less attention because
studies rarely collect data on time of consumption.
However, the work of De Castro et al. (2004) has sug-
gested that food consumed in the morning may be more
satiating, and this may provide a plausible mechanism
for effects of breakfast on body weight. There is also
some evidence that consumption of breakfast may
elevate mood and performance, although the data are
somewhat inconsistent, with benefits depending on indi-
vidual nutritional state (Bellisle 2004). In general, eating
breakfast regularly may be considered a health-
promoting behaviour (Bamber ez al. 2007).
High-quality studies such as the British National Diet
and Nutrition Surveys (NDNSs) provide a rich resource
for exploring the context of eating, and in particular,
meal occasions. In the last full survey for which data are
available, respondents recorded to the nearest 5 minutes
the time at which each item was consumed (Henderson
et al. 2002). We used the weighed food records of men
and women participating in the NDNS 2000/2001
(>300 000 items recorded over 12 068 person—days) to
extract information on the foods consumed at breakfast
time and explore correlations between the type of break-
fast and nutrient intakes over the whole day. By using
individual diaries at the day-to-day level we were able to
assess more precisely the impact of breakfast type,
allowing for the fact that people may consume different
types of breakfast on different days. The use of daily
rather than weekly data also provided a larger sample
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size and hence increased the power to detect significant
differences between types of breakfast.

Our hypotheses were that adults who skip breakfast
have lower-quality diets on that day than those who eat
breakfast and that a cereal-based breakfast in particular
has enhanced nutritional benefits over other types of
breakfast.

Methods

Data set

The NDNS: adults aged 19-to-64 years is a nationally
representative survey of the diet and health of adults
living in private households in Great Britain in 2000/
2001 (Hoare et al. 2004). Respondents were inter-
viewed in person by trained fieldworkers to gather
information on a wide range of demographic, lifestyle
and health factors, including whether the respondent
was on a diet to lose weight. Of the 2251 interviewed,
1724 went on to complete a weighed diet record of food
and drink consumed, both in and out of the home, over
7 days, giving a total of 12 068 person—days records.
Body weight, height and waist circumference were mea-
sured (after the dietary record period) by trained field-
workers. Physical activity was assessed over the same
7 days as the dietary record and within the same diary.
Further details are given in appendix D of the published
report. A summary is downloadable from the Food
Standards Agency website: (http://www.food.gov.uk/
multimedia/pdfs/ndnsSfull.pdf).

Data files and documentation for the survey were
obtained from the UK Data Archive (http://www.
esds.ac.uk) and analysed using IBM® SPSS statistics18
(SPSS IBM Inc Chicago, IL, USA).

Data preparation and analysis

Breakfast was defined by the time of day (any item
consumed between 06.00 and 10.00 h).

Main classes of food and drink consumed at breakfast
were tabulated according to popularity (total number of
occasions recorded). Data were then aggregated such
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that each record represented one day. The breakfast
meal was classified according to whether it included
breakfast cereal (cereal), items other than cereal (non-
cereal) or whether it consisted of nothing or merely a
drink (tea/coffee/water/juice).

Nutrient intakes based on daily (24 h) weighed
dietary records were compared between groups using
analysis of variance with adjustment for unequal vari-
ances. Bonferroni correction was employed for multiple
comparisons. All analyses were conducted for men and

Figure 2 Composition of breakfast time meal
over 12068d (frequency of citation).

women separately. Tables show means and signficance
levels for comparison of (1) any breakast vs. none and
(2) cereal vs. non-cereal breakfast.

Results

Items consumed at breakfast

Approximately 1 in 5 adults consumed nothing at all at
breakfast time or only had a drink between the hours of
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non-cereal breakfast sample.

0600 and 1000 (Fig. 1). Around one-third (32% of
men, 36% of women) ate a breakfast that included
cereal, while around 45% consumed a non-cereal
breakfast.

The composition of these breakfasts, in terms of items
recorded, is shown in Figure 2. Overall, the most
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popular breakfast item was a hot beverage (tea or
coffee), consumed on 84 % of breakfast occasions. Milk
was consumed on 82 % of occasions, followed by break-
fast cereal (39%), bread (33%) and fruit (14%). There
were slight differences between men and women, in that
women were less likely to have consumed bread/
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Table | Energy and macronutrient intake according to breakfast type (total sample)

Figure 5 I[tems consumed at breakfast time in
no-breakfast or liquid breakfast-only sample.

Breakfast type

Statistical comparison

No breakfast or

Any breakfast vs. none

Cereal vs. non-cereal

liquid only Non-cereal Cereal Total P value P value
Valid N 2516 5410 4122 12048
Energy in day (kcal) 1772 1937 2016 1929 <0.0001 <0.0001
Energy in day (k) 7448 8 141 8490 8115 <0.0001 <0.0001
% from protein 159 I5.5 164 159 ns <0.0001
% from fat 34.0 34.3 307 33 <0.0001 <0.0001
% from SFA 12.6 13.0 I'1.7 12.5 ns <0.0001
% from carbohydrate 44.5 45.1 49.2 46.4 <0.0001 <0.0001
% from NMES 12.1 125 I3 12 ns <0.0001

SFA, saturated fatty acid; NMES, non-milk extrinsic sugars.

sausage/bacon/eggs and more likely to have consumed
fruit (data not shown). Within each type of breakfast
(cereal breakfast, non-cereal breakfast and liquid/no
breakfast), items consumed and frequencies are dis-
played in Figures 3-3, respectively.

Association of breakfast type with energy and
macronutrient intake

Breakfast skippers (non-breakfast or liquids only) con-
sumed about 200 k] less over the day (mean 1772 kJ/d)
than those who ate breakfast (Table 1).

Cereal breakfasts were associated with a slightly
higher energy intake during the day than non-cereal
breakfasts (2016 vs. 1937 kJ/d; P < 0.0001). Both men
and women showed nearly identical trends and there-
fore only results for the total sample are given.

Overall, eating breakfast was associated with a lower
fat and higher carbohydrate intake over 24 h compared
with breakfast skipping (P < 0.0001). However, this was
mainly attributable to cereal-based breakfasts as the
non-cereal breakfasts were associated with slightly
higher saturated fatty acid (SFA) and lower protein
intakes (P < 0.001). Macronutrient composition was
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Sex
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Figure 6 Average percentage energy intake
from fat over 24 h according to breakfast type
and sex.
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Sex
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Mean % energy from SFA in day
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Figure 7 Average percentage energy intake
from saturated fatty acid (SFA) over 24 h
according to breakfast type and sex.

closest to dietary recommendations for fat, SFA, carbo-
hydrate and non-milk extrinsic sugars (NMES) on days
in which cereal was consumed at breakfast (Figs 6-8).
Cereal breakfasts, many of which included milk, also
resulted in a higher percentage of energy intake from
protein over the day compared with other types of
breakfast or liquid-only/no breakfast (P < 0.0001).
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Non-cereal Cereal

No breakfast Non-cereal Cereal
or liquid only

Breakfast
Error bars:95% CI

Association of breakfast type with
micronutrient intakes

Skipping breakfast (or having only a drink) was asso-
ciated with the lowest intake of all micronutrients
(Table 2). In comparison, micronutrient intakes were
6-18% higher on non-cereal days and 30-90% higher



84 S. A. Gibson and P Gunn

Sex
Men

Women

14.0

13.5

13.0

12.5 4

12.0

11.54

11.0

Mean % energy from NMES in day
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Table 2 Micronutrient intakes according to breakfast type

I T
No breakfast Non-cereal

T
Cereal
Figure 8 Average percentage energy intake
from non-milk extrinsic sugars (NMES) over
24 h according to breakfast type and sex.

Breakfast type

Statistical comparison

No breakfast or liquid

Any breakfast vs. none Cereal vs. non-cereal

breakfast Non-cereal breakfast Cereal breakfast P value P value
Valid N 2533 5413 4122
Energy (kcal) (kcal) 1772 1937 2016 <0.0001 <0.001
Energy (K)) 7448 8141 8490 <0.0001 <0.0001
NSP fibre (g) Il 12 17 <0.0001 <0.0001
Sodium (mg) 2498 2760 2844 <0.0001 <0.0001
Calcium (mg) 758 857 1064 <0.0001 <0.0001
Iron (mg) 10.6 1.4 164 <0.0001 <0.0001
Vitamin D (ug) 3.1 37 50 <0.0001 <0.0001
Thiamin (mg) 1.72 191 295 <0.0001 <0.0001
Riboflavin (mg) 1.67 1.96 323 <0.0001 <0.0001
Niacin (mg) 35 36 45 <0.0001 <0.0001
Vitamin C (mg) 83 94 148 <0.0001 <0.0001
Vitamin B6é (mg) 2.5 2.8 4.3 <0.0001 <0.0001
Vitamin B12(ug) 49 57 7.3 <0.0001 <0.0001
Folate (ug) 262 282 418 <0.0001 <0.0001

on days cereal was consumed (Fig. 9). Because energy
intakes were only 9% higher in non-cereal and 14%
higher in cereal groups, this indicates significantly
enhanced micronutrient density associated with cereal
days in particular. Sodium intakes were 10-14%
higher in breakfast-consuming groups than among
breakfast skipppers, in parallel with energy intake.
However, the sodium content of branded breakfast

cereals has declined by around 44% since 2000 as a
result of reformulation (Food Standards Agency 2009).

Discussion
These findings of a beneficial impact of breakfast cereal

on dietary quality are supported by many other studies
(Gibson & O’Sullivan 1995; McNulty et al. 1996;
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Ruxton & Kirk 1997; Bertrais et al. 2000; Galvin et al.
2003; Gibson 2003; Barton et al. 2005; Bazzano et al.
2005; Albertson et al. 2008). It is not surprising that the
nutritional benefits do not apply equally to all types of
breakfast but depend on the choice of foods consumed.
However, this is not to deny that there may be other
health benefits that are conveyed by the habit of break-
fast but which were beyond the scope of this study.

The NDNS is a rich resource for exploring dietary
patterns in a nationally representative sample of the
British population, and the fact that such data are relied
upon for nutritional monitoring and food and health
policy is testament to their quality. Nevertheless, misre-
porting is a recognised phenomenon in all dietary
surveys, under-reporting being more common than over-
reporting. Although fieldworkers probed gaps in the
dietary record such as missing meals and snacks, the
‘no-breakfast’ group may have included more under-
reporters as well as some individuals who had lower-
than-normal energy intakes that day. True energy
intakes may therefore be underestimated in this group,
while selective omission of mid-morning confectionery
or cakes might mean that true fat and sugar intakes are
higher in this group than we have estimated. On the
other hand, the inclusion of some individuals who ate
breakfast after 10 am, perhaps because of shift work or
weekends, would tend to counteract this. Thus, on
balance, our findings regarding dietary quality (percent-
age energy from macronutrients and contribution to
micronutrient intakes relative to energy) are likely to be
relatively robust.

Secondly, the definition of cereal breakfast is one of
inclusion (cereal breakfast consumers ate other foods as
well) whereas that of non-cereal breakfast is one of
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exclusion. This may explain the higher energy intakes
among those consuming cereal breakfasts. Further
analysis might be warranted to identify implications of
different types of cereal breakfast (e.g. ready-to-eat or
porridge; cereal and milk only, or cereal as a part of a
larger breakfast) and its association with physical activ-
ity and bodyweight. More research is also required to
confirm whether observed nutritional benefits are a
direct result of the breakfast foods chosen or because
breakfast choice is merely a marker for healthier dietary
habits the rest of the day.

In terms of public health recommendations the
present results suggest that a cereal-based breakfast
should be encouraged as part of a healthy lifestyle.
Breakfasts that include breakfast cereal (ready-to-eat or
porridge) are associated with a lower percentage of
energy derived from fat, SFA and NMES, and a higher
intake of dietary fibre and micronutrients compared
with other types of breakfast or none. The micronutri-
ent enhancement is largely a consequence of fortification
(McNulty et al. 1996; Galvin et al. 2003), while milk
provided protein and a proportion of the vitamins and
minerals. Although bioavailability may be an issue for
some fortification nutrients such as iron, several studies
have reported better micronutrient status among con-
sumers of breakfast cereals (Ortega et al. 1996, 2006;
Gibson 2003; Ortega et al. 2007). In this current NDNS
data set we found cereal consumers to have lower levels
of plasma homocysteine (unpublished data). Most
healthy eating advice includes making breakfast a pri-
ority. While the present study qualifies this from the
standpoint of nutrient supply, elucidating the effect of
meal patterns on metabolism and wellbeing presents a
more complex challenge.
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