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Overview

• Breakfast & Cognition

• Breakfast & Behaviour

• Breakfast & Academic Outcomes



Why breakfast?

• Modifiable 

• Higher brain glucose metabolism

• Longer overnight fast

• Dietary habits



Nutrition for the Growing Brain

Basic needs

Micro-nutrients such as Iron, 

Zinc, Iodine and B-vitamins 

are required for key metabolic 

and control processes in brain 

development. 
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A developing child’s brain 

uses 200-300% more 

energy than that of an 

adult. 

Nutrition should provide 

adequate glucose 

sources

to meet these high 

demands. 
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Breakfast and cognition in 

children

Systematic review

Two aims:

• Does breakfast per se confer benefits?

• Is breakfast type important?

Hoyland & Lawton (Nutr. Res. Reviews 2009)

• 45 studies

Category Number of studies

Acute effects in well-nourished 

children
21

Acute effects in children of differing  

nutritional status
7

Long-term effects of school breakfast 

programs and breakfast clubs
13

Effects of habitual breakfast intake 4

Breakfast 

enhanced cognitive 

function in 

undernourished 

groups
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Acute interventions in 

well-nourished children

21 studies

• 9 USA and 6 UK

• Industry sponsored or product related

• Charitable foundations

• Most compared BF vs. No BF

• 9 compared breakfasts 

Hoyland & Lawton (Nutr. Res. Reviews 2009)

Advantage

of 

Breakfast 

over 

Breakfast 

skipping
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Wesnes et al. (2003)

• 4 breakfast comparison in 9-16 year olds

• Benefit of breakfast on ‘power of attention’ and ‘quality of episodic memory’
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School Breakfast Programs

Children’s Society 2012 – 45% teachers – hungry children

Magic Breakfast – Lord Mayor’s Fund for London £650k (2013)

8,000 children daily in 242 UK primary schools – Bagel Nash 

/Quaker/Tropicana

The Greggs Foundation  - 200 clubs - 10,000 primary school 

children/day

ContinYou – 1m BF/year to primary schools (Kellogg’s)

Kellogg’s Breakfast Club Trust  -grants to start BF clubs

Blackpool – free BF for 12,000 primary schoolchildren £700k 

(£1.2m)

Wales – free BF to primary pupils – ¾ of welsh schools (£12.7m)
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School breakfast programs

Breakfast consumption

• helps to ensure nutritional

adequacy in school-aged children

• associated with better nutritional

profiles cf children who habitually

skip breakfast

Breakfast skipping is associated with:

• Increased levels of snack food consumption 

• increased likelihood of being overweight or obese

Defeyter, Graham, Walton &  Apicella (2010) Nutr Bull, 35, 245–253
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School Breakfast Programs

Defeyter, Graham, Walton &  Apicella (2010) Nutr Bull, 35, 245–253

• Effective intervention to improve overall nutrition & academic 

performance in poor schools in developing countries

• Significant positive effects on growth & cognitive performance 

of disadvantaged children

• Benefits of SBP attendance for mental performance & social 

development in UK

• Effects more pronounced in deprived areas

BUT  is it consumption of breakfast per se, the 

environment or a combination of the two?
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13 studies

Positive effects in 10

Comparisons of school breakfast vs. no school breakfast

Performance measured by range of cognitive tests but also 

scholastic achievement tests

Effects not confined to undernourished groups

Effect may be artefact of increased attendance

Long-term effects of school 

breakfast programs

Breakfast programs led to improvement 

mainly in maths or arithmetic scores

Hoyland, Dye & Lawton  (Nutr. Res. Reviews 2009)
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Breakfast  & Behaviour / 

Academic performance

• Related to cognition

• Effects of BF on behaviour & academic performance. 

• Ecologically valid measures 

• Relevance to policy makers, teacher, parents 

Two aims:

Does breakfast benefit:

1. Behaviour in class or at school

2. Academic performance 

36 studies (14 behaviour, 17 academic, 5 both)

Adolphus et al. (2013)

http://www.frontiersin.org/Human_Neuroscience/10.3389/fnhum.2013.00425/full#h1

http://www.frontiersin.org/Human_Neuroscience/10.3389/fnhum.2013.00425/full#h1
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Results: Behaviour

19 studies 

Measures: Classroom observations or teacher rating scale

Design: Mostly acute or SBP, few habitual. 

Findings:

• Mixed with  +tive effects for on-task classroom behaviour

• Less consistent – distractible, hyperactive & disruptive behaviour

• Effects in: 

Well & undernourished

Low SES  & more affluent

Young children <13 years

Measure* Studies Sig effects

Classroom

observations: Live or 

filmed

11 7

Teacher rating scales 

and questionnaire
12 6

Adolphus, K., Lawton, C. L., & Dye, L. (2013) Frontiers in Human Neuroscience



Rationale

• Ecological valid outcomes of learning

• Highlight limitations and gaps in literature 

• No previous review

Studies retrieved:

• 25 studies

• Outcomes: School grades or standardardised achievement tests

*1 study did not report how habitual breakfast consumption was classified in the analysis. 

Academic Outcomes

Chronic interventions Habitual BF studies
SBPs vs. no SBPs Frequency Composition

10 10 4
Total: 10 Total: 15



Breakfast & academic performance: 
Results  

• Chronic SBP interventions tended to have positive effects on 
academic performance, particularly in school children aged 6-13 
years

Chronic effects: 
SBP vs. no SBP.  

10 studies

• Consistent support for a positive association between habitual 
breakfast consumption frequency and academic performance

• Some evidence that the quality of habitual breakfast 
consumption  was associated with academic performance

Habitual BF 
consumption. 

15 Studies 

SES?



• School-day breakfast skipping - poorer GCSE performance after controlling for 
confounders

• Rarely eating breakfast on school days depressed total capped (best 8) GCSE point 
score by 10 points and mean point per qualification by 1 point

• These associations were consistent across gender, SES, ethnic group, age and BMI

• Rarely consuming breakfast on school-days – less likely to achieve higher 
Mathematics grades compared to frequent school-day breakfast consumption 
(low/middle SES backgrounds only) 

• no association in adolescents from high SES backgrounds. 

Results 

Model Explanatory Variables Uncapped point score Capped point score Mean point score per 

qualification

B SE B β B SE B β B SE B β

3 Habitual school-day breakfast: Frequent 

(reference)

Occasional
-25.01 14.37 -0.11 -1.54 5.24 -0.02 0.09 0.57 0.01

Rare -12.44 12.42 -0.06 -10.25 4.53 -0.13* -1.20 0.49 -0.14*



Cognitive performance

• Breakfast consumption has a modest short-term beneficial effect on cognitive 
function measured within 4 hours post-ingestion compared to no breakfast.

• Little evidence to recommend specific breakfast compositions for cognition

Behaviour in the classroom

• Breakfast associated with better on task behaviour in class

Academic performance

• Habitual breakfast consumption is positively related to academic performance, 
but not to interim measures of ability

Summary



important to remember that nutrition is just one of many other environmental 

factors that play an important role in neural development and subsequent 

cognitive function

These include: 

•socioeconomic status

•maternal attachment 

•level of parental education

•Poverty

•Environmental stimulation

•Stress

All about nutrition ?

Nutrition has an important role: 

1. It is unique in that it can directly modify genetic structure

and mediate how genetic factors are expressed.

2. It is more amenable to modification than many other factors.
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