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Why breakfast? UNIVERSITY OF LEED

 Modifiable

* Higher brain glucose metabolism

* Longer overnight fast

* Dietary habits




Overview UNIVERSITY OF LEEDS

Breakfast & Cognitive Breakfast & Academic
Performance Performance
(e . N\ (e : A
SRR 1: Effects of breakfast consumption SRR 2: Effects of breakfast consumption
vs. omission and breakfast type on vs. omission and breakfast type on
cognitive performance in children and academic performance in children and
\_ adolescents U adolescents j
1. Acute effects of breakfast vs. no 1. Association between habitual
breakfast on cognitive performance breakfast consumption and academic
2. Acute effects of breakfast composition performance
on cognitive performance 2. Chronic effects of SBPs on academic
performance

3. Chronic effects of SBPs on cognitive
performance
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Aim:

Systematically review the evidence for the effects of breakfast
on objective cognitive performance outcomes from
intervention studies in both children and adolescents.
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Methods: What was included? UNIVERSITY OF LEED

Design

Chronic human
intervention studies

Acute human intervention
studies

Interventions

(Moming |
snack)

(Evening Dinner
snack)
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Methods: What was included? UNIVERSITY OF LEED

Measures

How alert do you feel ri

Not at
all

Very
alert




Methods: Study selection process UNIVERSITY OF LEEDS

Studies included: Records identified through Additional records identified
database ssarching through cmer_scu rees
= 45 published studies e o=
= 34 acute intervention studies ! !
Fecords after
= 19 breakfast vs. no breakfast dupicates removed
= 10 breakfast composition !
= 5both Recordssersensd || Resords ercudes
= 11 chronic intervention studies !
[ A” SBP VS. NO SBP ) Full—tex‘ftﬂirglni:é?g“m N Full-text articles excluded
(n=78) Studies excluded against
indusion and exclusion
criteria (n=29)
l Review papers
(n=5)
Studies included
in = 45 studies
reported in 43 articles)




Methods: Assessment of strength

of evidence UNIVERSITY OF LEEDS

Academy of Nutrition and Dietetics Evidence Analysis Manual

Strength of evidence elements

Quality:

e Scientific rigor/validity

e Considers design and execution
Consistency:

e Consistency of findings across studies
Quantity:

e Number of studies

e Number of subjects in studies
Clinical impact:

e Importance of studied outcomes
e Magnitude of effect

Generalizability:
e Generalizability to population of interest
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Results:
Acute effects of breakfast vs.

no breakfast
24 Studles
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Results: Acute effects of BF vs. no BF UNIVERSITY OF LEED

Overall advantage of breakfast vs. no breakfast

* Transient beneficial effect on cognitive function

* Post-ingestion effects +10 min to +210 min

 Range of energy loads (95 Kcal — 590 Kcal) and foods

* Observed effects: enhancement and maintenance of performance

Domain specific effects

e Attention, memory, and executive function

Undernourished children

* Advantageous effects more apparent in undernourished children



Results: Acute effects of BF vs. no BF

Examples from the literature UNIVERSITY OF LEEDS

Cooper et al. (2011)

e UK

g 097

* School based o R
e Crossover RCT 3 096 ) 0= NB
+  n=96 5
 12-15yearolds § == “\\
* 55% HBC S
* Ad-libitum breakfast: S o

RTEC, bread, yoghurt, S 093 ' .

ey e . al 1 l

fruit, juice ﬁ Session Time

* Mean intake: 500 kcals, Breakfast

90g CHO; 11.6g PRO; 9.5¢ (upon arrival
FAT at school)



Results: Acute effects of BF vs. no BF

Examples from the literature UNIVERSITY OF LEEDS

Defeyter & Russo (2013)
° UK 80.00

e School-based

* Crossover RCT
* n=40
e 13-15vyearolds

Hard word recall % correct
N
o
o
o

. 30.00

* Breakfast skippers .
Fixed RTEC breakfast: 10'00 _ I

All bran and milk ' ——No breakfast

0.00 |

* 162 kcals, 22.7g CHO; 8:00amﬁ | 10:45am

9.4g PRO; 1.2g FAT Time

Breakfast

8:30am
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UNIVERSITY OF LEEDS

Results:
Acute effects of breakfast

composition
15 studies
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UNIVERSITY OF LEEDS

Results: Acute effects of BF type

Inconclusive
e Comparisons: differing GI/GL, energy, high CHO vs. high PRO
* Few studies and inconsistent findings

Possible Gl effects?

* Emerging evidence that low GI/GL is more beneficial

* Suggests that the post-prandial blood glucose profile may mediate
the effects

e But problematic study designs, few and inconsistent findings



Results: Acute effects of BF type

Ingwersen et al. (2007)

*G| comparison, not isocaloric
o UK

eSchool-based

eCrossover RCT

on=40

*6-11 year olds

eCoco-pops (HGI) and milk: 133
kcal, 1.6g PRO, 0.9¢g fat, 29.8¢g
CHO

eAll bran (LGI) and milk: 98kcal,
4.9g PRO, 1.6g fat, 16.1g CHO

CHANGE FROM BASELINE

-2} -
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UNIVERSITY OF LEEDS

Secondary memory factor scores

- High Gl
< Law Gl

Beakfast
D20 am

Ndham 10 40 am 11 40 am

ASSESEMENT TIME

Doham
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Results:
Chronic effects of SBPs

11 stud|es




UNIVERSITY OF LEED

Results: Chronic effects of SBPs

Inconclusive
* Few studies and inconsistent findings
* Limited effects on cognitive outcomes

* Unclear if effects are related to breakfast or the SBP regimen.
Not a true test of breakfast per se.
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Results: Chronic effects of SBPs UNIVERSITY OF LEEDS

Cueto and Chinen (2008)
ePeru

11 -
100 1

eMatched school comparison —
20 schools

en=590, 70% undernourished
e12 year olds
eGovernment SBP

eFortified milk-like drink and 6
biscuits

*600 kcal, 19.5 g PRO, 20 g fat

*60%-100% of daily requirement
of various micronutrients

Memory Soores

= N i | L= L
1 1 1 1 1

Picture recognition
(immediate recall)

e ]l Grads == Kultiplz Grads

ioriTast Treatrnent

Fig. 1. Memeory test: mteraction betwesn treatment and type of
school.



Strength of evidence

Strength of evidence
elements

Consistency

Quantity

Clinical impact

Generalizability

Acute effect of

breakfast vs. no

breakfast

Grade Il Fair

Grade Il Fair

Grade | Good

Grade Il Fair

Grade lll Limited

Acute effect of
breakfast type

Grade Il Limited

Grade Il Limited

Grade lll Limited

Grade Il Limited

Grade lll Limited

]
Best evidence UNIVERSITY OF LEEDS

Chronic effect of SBP
vs. no SBP

Grade Il Limited

Grade Il Limited

Grade lll Limited

Grade Il Limited

Grade | Good



‘The Effects of Breakfast and Breakfast
Composition on Cognition in Children and

Adolescents: A Systematic Review'

Katie Adolphus® Clare L Lawton, Claire L Champ, and Louise Drve
Hurmen appeatite Rasagich Unit, School of Psrchologls Urivarsity of Laads, Laads Unitad Kingdom

Breakfast is thought to be beneficial far cognitive and academic perfarmance in schoal chikdren, Howeswer, breakfast is the rost frequenthy
skipped rreal, 2specially in adalescents. The aim of the currert revisw was to systermatically review the evidenos far the effects of breakfast an
wagnitive perfarrmance in children and adalesszats from intenention studizs. The sffzcts of breakfast wers swalugted by cagnitive darmain and
breakfast rmanipulation. & total of 45 studies repoted in 432 articles wers incloded in the eviewe, Most sodies cansidersd the aoute offect of 5
sirgle breakfast (n = 245 The acute studie s were brealfast cormpared with no brealfast (o= 24 ardfar camparisans of brealfast type (0= 153 The
effects of chronie schoal breakfast pragrarm interventiong weere evaluated in 11 stodies The findings suggest that brealkfast cansarmption relatiees
ta fasting has & shartt2mn (sarme rmaming) positve darmain-s pecific effect an @gnitan. Tasks requiring atkentian, executive funatian, and
rieerran were faslitated rmore reliably by breakfast carsurmpton relative to fasting, with effects rmare apparentin undemaurished children. Firn
wnclusians cannot be rmade abaut the acote effects of brealfast cormpositian and the effects of chronic brealfast interventions because thers
are taa feyy studies and these largely repart incansistent findings. This revigw alsa highlights methodakagic lirnigtians of the existing research,
Thegs include 3 lack of research an adalescents, feee nataralisie brealfast rmanipolatians or testirg emviranrments, srmall samples, and insensithe
gnitive tegts. Ay Motr 2076;7:15-235



Overview UNIVERSITY OF LEEDS

Breakfast & Cognitive Breakfast & Academic
Performance Performance

2

RR 2: Effects of breakfast consumption
vs. omission and breakfast type on
academic performance in children and

s

\_ adolescents Y
1. Acute effects of breakfast vs. no 1. Association between habitual
breakfast on cognitive performance breakfast consumption and academic
2. Acute effects of breakfast composition perfor.mance |
on cognitive performance 2. Chronic effects of SBPs on academic
performance

3. Chronic effects of SBPs on cognitive
performance
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Aim: Systematically review the evidence for the effects of breakfast
on ecologically valid academic performance outcomes in both
children and adolescents

J
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Methods: What was included? UNIVERSITY OF LEED

Design

Chronic human
intervention studies

Human observational
Acute human intervention studies

studies

Interventions or dietary assessment

A

(Moming
snack) = (Afternoon

3 7%, snack)
>

(Evening Dinner
snack)
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Methods: What was included? UNIVERSITY OF LEED

Measures




Methods: Study selection process UNIVERSITY OF LEEDS

Studies included:

Re%:uﬁrtﬁiderdiﬁ e tr:jru:uugh Mﬁ:tmnaL rgtcr:_l:urds identi fied
° ° a3 SEarcning oL 2 Solrces
= 25 published studies 1= 1755) (=0

= 15 observational studies ! !

Reords atter

= 10 HBC frequency i
= 4 HBC composition !

Fecords screened R ecords excluded

| 1 HBC undeflnEd ('-'1531:' B in=491)

Full-text atides Full-text artides exduded

= 10 chronic intervention studies
asmﬁ;jfiﬂ?lgbmw > Studies excuded aosinst
| AII SBP VS. no SBP inclusion and exdusion

criteria (re13)
e Review papers

n=2)

Studies induded
[n =25 gudies)
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Results:
Associations between HBC

and academic performance
15 studies




Results: HBC and academic

UNIVERSITY OF LEED

performance

Positive association between HBC and academic
performance

 HBC frequency was positively associated with academic
performance

 Some evidence that HBC composition is related to academic
performance

Subject specific effects

 Mathematics grades or test scores

Consistent across all socio-demographic groups

* The effects were not modulated by socio-demographic
characteristics



Results: HBC and academic
performance

Lien (2007)
* Norway

UNIVERSITY OF LEEDS

* Cross-sectional study

* n=7306, 15-16 years

e Questionnaire to assess HBC frequency (days/week)
* Self report school grades

Table 4 Crude and adjusted* association between school grades and eating breakfast across gender

Boys Girls
Crude Adjusted Crude Adjusted
Eating breakfast

Seldorm/never 35(25-48 C20(1.3-31)>  40(29-55 C2.0(1.3-3.0)
1-2times a week 3.1 2.0-4.1} o260 23(1.6-3.3 S T—2.0}
3—4 times a week 2.2{1.4-3.0) 1.1 {0.7-1.7) 1.5 {0.9-2.3) 0.9 {0.5-1.6)
5-6 times a week 1.5{1.1-2.2} 1.1 {0.7-1.7} 1.0 {0.6-1.6) 0.8 {0.5-1.4)
Every day 1.0 1.0 1.0 1.0

*Adjustment made for parental educational level, family structure, dieting, smoking and drinking soft drinks.



-
ﬁ
H

UNIVERSITY OF LEEDS

Results:
Chronic effects of SBPs

10 stud|es




Results: SBP and academic

UNIVERSITY OF LEED

performance

SBPs have a positive effect on children’s academic
performance

* SBPs tended to have positive effects on academic performance,
 However, few good quality studies
e Can not attribute the effects directly to the breakfast meal

Advantageous effects were not universal

* Type of school
* SBP model



UNIVERSITY OF LEEDS

The Jjournal in psychology and the IMPACT
open-access neuroscience journal FACTOR

:,‘,,' frontiers
1IN Human Neuroscience

< Archive . . .- -
MNutritional influences on human neurocognitive functioning

REVIEW ARTICLE

(1
Front. Hum. Meurosci., 08 August 2013 | http://dx doi.org/10 3389/fnhum. 2012.00 425
Download Export citation
Article

The effects of breakfast on behavior and
academic performance in children and 22,041

TOTAL VIEWS

adolescents [ o) 72

Katie Adolphus*, Clare L. Lawton and Louise Dye |47 View Articte Impact

Hurman Appetite Research Unit, Institute of Psychological Sciences, University of Leeds, Leeds, UK



Take away messages UNIVERSITY OF LEEDS

Cognitive performance

e Breakfast consumption (vs. no breakfast) has a modest short-term
beneficial effect on cognitive function measured within 4 hours
post-ingestion.

Academic performance

e Habitual breakfast consumption frequency is positively related to
academic performance

e SBPs are associated with better academic performance.

e The findings need to be treated with caution until they are
supported by further observational studies or well controlled RCTs
to verify possible causal relationships
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Thank you
k.adolphus@Ileeds.ac.uk
katie.adolphus@bcu.ac.uk



