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Prevalence!!Risks!ofi0verweight/Obesity
in Adulthood

« Worldwide obesity (BMI >30kg/m?) rates have
more than doubled since 1980 who, 2012)

« Overweight/obesity represent 5t leading risk
for global deaths whHo, 2012)

 Related conditions:

- Heart disease - Dyslipidemia - Sleep apnea
- Diabetes - Stroke - Hypertension
- Cancers

(CDC, 2012)
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Child'&'Adolescent!Overweight/0besity/Risks

 Obese children:

— High blood pressure (Freedman et al., 2007)

— Type 2 diabetes (whitlock et al.,, 2005)

— Sleep apnea (Han et al, 2010)

— Impaired psychological well-being (Dietz, 1998; De Niet et al,, 2011)
— Likely to become obese adults (Guo et al, 2002; Biro et al,, 2010)

 Adolescence:

— Radical behavioral/psychological changes (Alberga et al., 2012)
— Variation in BMI resulting from pubertal status (Medscape Reference, 2012)
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Eating|BehavioriDitferences|Between

(Obese vs: Normal'Weight Individuals

* Obese individuals:
— Excessive energy intake (schwartz et al., 2000)
— High energy-dense diet (Ledikwe et al, 2006)

 Obese children:

— Higher food responsivity/lower satiety responsivity
(Carnell et al., 2008; Webber et al., 2009; Viana et al., 2008)

— Increased intake of palatable foods Hill et al, 2008)
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Intluencesion'0besity

Cognitive Control/
Attention
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e hippocampus \ Aflect/

Taql A, ; reeee Homeostabc I Behaviour

|
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appetite- Sensory/Motor J'/ J \I— calorie

related e.g. insula diet,
hormones precentral gyrus restraint

Reward
e.g. striatum, OFC

(Carnell et al., 2012)
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Neurgimaging and Obesity

* Neuroimgaging
technique:

— Functional Magnetic
Resonance Imaging (fMRI)

 To observe responses to

food & non-food items
(St-Onge et al., 2005; van der Laan et al., 2011)
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Neural Responses!iniObeselfilean!Individuals

* Increased BMI = activation in anterior
Insula, orbitofrontal cortex (OFC), posterior
Ci ng U |ate (Rothemund et al., 2007)

* Obese individuals show greater activation:

— high calorie foods: areas that mediate
motivational effects of food cues (stoeckel et al., 2008)
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Neurnimaging'Studies'in/Adolescents

 Adolescence

— Changes in frontal & parietal neural networks

Involved in spatial working memory change
(Shweinsburg et al., 2005)

— Changes in functional integration relating to
emotion @umettetal, 2009)

* Obese adolescents:

— Greater activation in anterior/middle insula &
somatosensory brain areas (rosenbaum et al, 2008)
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 Observe food intake differences between
low-weight, mid-weight, overweight, and
obese adolescents

» Compare brain activation differences
between lean and overweight/obese
adolescents
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As adolescent’s weight increases, food intake wi
increase (particularly of high energy-dense foods)

* Hx= Overweight/obese adolescents will show greater
brain activation responding to high ED food words in
regions associated with appetitive reward, taste
processing and emotion, memory, and motivation

* Hs;= Lean adolescents will have greater brain
activation when presented with high ED food words
In regions associated with satiety and restraint
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SamplelGharacteristicsiofiTotallParticipants

Different Weight Groups

--

Less than 50th 50th to less than | 85th to less than 95th and greater than
percentile 85th percentile 95th percentile 95th percentile
(n=11) (n=14) (n=4) (n=6)

T
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SamplelCharacteristics/ofParticipants!(fMRIIResults)

I o R

[\m A /\-Ar\/\ N /\AAA/\ N [\Aﬂ A /\-Af\/\ N



Beforeithe/fMRI'Scan

* Drank 2 bottles of Boost

 Signed HIPAA and consent forms

* Questionnaires to determine eligibility
* Height & weight measured = BMI

* Trained on the fMRI word stimuli task
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* ADOUT an hour

* Presentations:
— high energy-dense food words
— low energy-dense food words
— non-food (control) office supply words

* Three “runs”
* Randomly comprised of 9 of each word type
o Stimuli similar in word length & syllabi number
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Caramel popcorn

Red-leaf lettuce

| want to eat it

Not at all

I want to eat it

Not at all extremely

| want to eat it

Not at all extremely

4 sec

extremely

I shouldn’t eat it

Disagree Agree

I shouldn’t eat it

Disagree Agree

I shouldn’t eat it

Disagree Agree

4 sec I
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Chips Ahoy

Baby carrots

Green grapes

—— | wSd = 'S Celery sticks

Cheese
Vegetable
Pepperoni Pizza




BMI*Z-Score’and!Total'Food!Intake!Correlation
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Food'Intake!Differences!Based!oniWeight

O < 50th Percentile (n=11)

O50thto less than 85th percentile(n=14)

@ 385thto less than 95th percentile(n=4)
®95th and greater than 95th percentile (n=6)

»
o
=
S
©
O

I
|

o

Total food intake Total healthy food intake Total high-energy dense
foodintake

* = p<0.05
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Comparison|Condition|1Z

high'energy dense'foods vs. low energy dense foods

DoEse vs, I=am

Superior Parietal Lobule
MNI coordinates
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ComparisonConditiont23

high'energy, dense foods vs: control objects

Leemn Vs, DiEsE

|| M coordinates
e 21"
Operculum

Orbitofrontal Cortex |1 | 39 |32 |8 |

Orbitofrontal Coriex | R |48 |26 |-14
Lobule
Posicentral Gyrus R |30 |40 |64

Middle Temporal L -54 | -40 -2
Gyrus
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* obese adolescents: greater activation in
hippocampus when observing high ED foods

— related to emotion and memory
(Carnell et al., 2012)

— mediate motivational effects of
food cues (Stoeckel et al., 2008)

— reward and motivation
(Plassman et al., 2008; Wallner-Liebmann et al., 2010).

hippocampus
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cerebellum when observing high ED foods

— Associated w/ motor learning,

emotion, attention, motivation
(Carnell et al., 2012; Killgore et al., 2003)

— Role in food responding
(Ochner et al., 2011)
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Conclusion

* Lean adolescents: greater activation In

orbitofrontal cortex (OFC) when observing
high ED foods

— reward of food stimuli
(Killgore et al., 2003)

— the pleasantness ratings of the
taste and smell of food

(Kringelbach et al., 2003; Rolls and Grabenhorst, 2008)

— to underlie termination of
eating (small etal, 2001)
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« Small sample size
* Time restraints
* Food word usage
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Conclusion

» Obese- greater total/high ED food intake
* Obese v. lean, High ED foods

— Hippocampus: emotion, memory, and reward

* Lean v. Obese, High ED foods

— Cerebellum; attention
— OFC: reward & eating termination
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