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This study focuses on visceral overweight and stress, related to intake of highly rewarding
foods and food choice. The main objective of the study is determination of the effects of
consumption of highly rewarding high protein/fat foods compared…

Ethische beoordeling Positief advies
Status Werving nog niet gestart
Type aandoening -
Onderzoekstype Interventie onderzoek

Samenvatting

ID

NL-OMON27486

Bron
Nationaal Trial Register

Verkorte titel
N/A

Aandoening

Visceral obesity, stress

Ondersteuning

Primaire sponsor: NUTRIM, Maastricht University, Maastricht, The Netherlands
Top Institute Food and Nutrition, Wageningen, The Netherlands
Overige ondersteuning: na

Onderzoeksproduct en/of interventie

Uitkomstmaten

Primaire uitkomstmaten

The main study endpoint is the effect of acute and long-term consumption of highly
rewarding foods on the physiological stress response and relevant reward related brain
areas, on rewarding value of other foods and food intake in visceral overweight subjects.
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Toelichting onderzoek

Achtergrond van het onderzoek

Rationale:
Obesity is rapidly developing into a great threat of epidemic proportions. Especially visceral
obesity is a key component in the development of the metabolic syndrome. Obesity develops
due to an exceeding food intake compared to the energy requirements and especially
visceral obesity is often correlated to stress. Stress is indicated by an increased
‘hypothalamic-pituitary-adrenal-axis’ (HPA-axis) activity, represented by an increased
concentration of its end product, cortisol. Visceral obese subjects have higher serum cortisol
levels in comparison to normal weight people. In stressed conditions they choose foods high
in fat and carbohydrates because these foods have a high rewarding value. However, foods
high in carbohydrates may increase the stress (cortisol)-response even more in visceral
obese subjects thereby inducing a vicious cycle. To break the vicious cycle that stress causes
in visceral obesity, the relationship between food choice and stress response (cortisol levels)
needed to be clarified and quantified. In order to do this, first the rewarding value of foods
needed to be quantified (MEC 07-3-053).

The rewarding value is represented as brain activity in certain brain areas that have been
described previously in the literature. To identify the exact brain areas that are involved and
to quantify the representation of the rewarding value of foods in the brain, a computer game
was played while ‘functional magnetic resonance imaging’ (fMRI) was performed in different
conditions (stress vs. rest) within different subjects (visceral overweight vs. normal weight).
The computer game gave us the ability to determine the rewarding value of foods and
explain the food choice. The involved brain areas were identified with the fMRI.

First results show that visceral overweight subjects in stress and in the absence of hunger
prefer and consume foods that are crispy, full of taste, high in fat and carbohydrate, in
contrast to normal weight subjects. Moreover, reward related brain areas such as the
putamen show reduced activation. A study completed by Martens et al. (MEC 08-3-076)
showed that carbohydrates increased cortisol, while protein and fat did not when compared
with control (water). A study by Vicennati et al. (2002) showed that, in contrast to a high
protein/fat meal, a high carbohydrate meal significantly increased the cortisol levels in
visceral obese subjects. Moreover, Lacroix et al. (2004) showed that in rats high protein/fat
foods reduced cortisol levels. Further research aims to determine the effects of consumption
of highly rewarding (crispy, full of taste) high protein/fat foods compared with high
carbohydrate foods on the stress response and on the representation of rewarding/satiating
effects of those foods in the brain, on food preference, food choice and food intake, acutely
and in the long-term.

Objective:
This study focuses on visceral overweight and stress, related to intake of highly rewarding
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foods and food choice. The main objective of the study is determination of the effects of
consumption of highly rewarding high protein/fat foods compared with high carbohydrate
foods on the physiological stress response (cortisol) and on the representation of
rewarding/satiating effects of those foods in the brain, on rewarding value of other foods and
food intake, acutely and in the long-term.

Study design:
The study has a 4-arm cross-over design, with randomized conditions. Conditions are rest or
stress with the consumption of high protein/fat foods and rest or stress with the consumption
of high carbohydrate foods. The subjects are brought in the rest or stress condition and will
subsequently play a computer game in the fMRI apparatus. The computer game is used to
determine the rewarding value of food while fMRI measures the representation of this
rewarding value in the brain. Per condition, the fMRI session consists of two parts (30 min
each), one before and one after the meal. Stress and rest conditions are induced with a
mathematical test. The rewarding value of food is compared between normal weight and
overweight subjects in all the different conditions. Hereby the relationship between visceral
overweight and food choice in stress and rest conditions will be quantified. Each test-session
5 blood samples of 5 ml each are taken for cortisol concentration measurements that
represent the HPA-axis activity.

Subjects will be tested in stress/rest, in high protein/fat vs. carbohydrate condition, before
and after a dietary phase (≥4 weeks) of daily protein/fat vs. carbohydrate-consumption as
snacks.

In total the study consists of 3 times 4 test-sessions per subject: before and after the dietary
phase of daily protein/fat-snack consumption (or carbohydrate) and after the dietary phase of
daily carbohydrate-snack consumption (or protein/fat). A complete test-session takes 3.5 h.

Study population:
The study population consists of 40 healthy right-handed subjects, both genders, age 18-55
years, with a normal weight (n=20, 2090cm, women >80cm), that do not have any metals in
the body and are able to play a standard memory game.

Doel van het onderzoek

This study focuses on visceral overweight and stress, related to intake of highly rewarding
foods and food choice. The main objective of the study is determination of the effects of
consumption of highly rewarding high protein/fat foods compared with high carbohydrate
foods on the physiological stress response (cortisol) and on the representation of
rewarding/satiating effects of those foods in the brain, on rewarding value of other foods and
food intake, acutely and in the long-term.

We hypothesize that consumption of high protein/fat foods, in contrast to high carbohydrate
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foods, does not increase the physiological stress response, the effort for reward and food
intake.

Onderzoeksopzet

2 years.

Onderzoeksproduct en/of interventie

1. Stressed condition:

The stressed condition is a situation where the subjects are brought in a state of actual
mental stress. The control condition is a condition of rest applied to the same subjects. The
two conditions will be compared.

2. High protein/fat vs. carbohydrate consumption:

During the test-sessions (meal) as well as on a daily basis (snacks) subjects will consume
high protein/fat vs. high carbohydrate foods. The food items will be highly rewarding, i.e. full
of taste, creamy and crispy.
For the high protein/fat foods subjects will receive commercial (in the shops available) gouda
cheese (‘Frico Slankie 20+’) and sausages (‘salami Plus huismerk’). For the high
carbohydrate foods subjects will receive commercial (in the shops available) biscuits: ‘Salted
biscuits Tuc Pocket Lu’ and ‘Wasa sandwich cream cheese & chives’.

The amount of foods consumed will be calculated according to the subjects daily energy
requirements, 25 % per test-meal during the test-days and also 25% per day during the
snack-dietary phase of daily consumption (42). Daily energy requirements are calculated
individually for each of the recruited subjects by multiplying the basal metabolic rate (BMR)
by an activity index of 1.75. The BMR (kCal/day) is calculated according to the equations of
Harris-Benedict (42).

During test days all foods will be presented on plates and prepared in a research kitchen
from the Department of Human Biology by one of the researchers. Subjects will consume the
foods in a little dining room next to the research kitchen. For the snack-dietary phase
subjects will be given the originally packed unopened food items from the shops. The gouda
cheese and salami will be conserved in the refrigerator and the biscuits dry in a cupboard, at
the research kitchen.

Contactpersonen
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Publiek

Maastricht University
Dept. Humane Biology
PO Box 616

MS Westerterp-Plantenga
Maastricht 6200 MD
The Netherlands
+31 43 3881566

Wetenschappelijk

Maastricht University
Dept. Humane Biology
PO Box 616

MS Westerterp-Plantenga
Maastricht 6200 MD
The Netherlands
+31 43 3881566

Deelname eisen

Belangrijkste voorwaarden om deel te mogen nemen
(Inclusiecriteria)

1. Right-handed;

2. Both genders;

3. Age between 18-55 years;

4. BMI between 20 and 25 kg/m2 and between 25 and 30 kg/m2 with a waist circumference
for men > 90 cm and for women > 80 cm;

5. Liking the tested food items;

6. Being able to play a standard memory game;

7. Without any metals in the body.

Because of the different brain laterality in left- and right-handed subjects we chose to include
only right-handed subjects. Hence the results can be compared between the subjects.
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Determining the effect of age is not an aim of this study. For the purpose of simplicity we
exclude the effect of ageing and therefore set the age limit at 55 years.

Belangrijkste redenen om niet deel te kunnen nemen
(Exclusiecriteria)

1. Having metals in the body;

2. Having a food allergy;

3. Not being able to play a standard memory game;

4. Being left-handed;

5. Diabetics;

6. Use of medication (except contraception);

7. Extensive alcohol consumption (more than 10 consumptions per week);

8. Instable weight;

9. Pregnancy;

10. Claustrophobia;

11. Depression;

12. Other serious disorders (for example epilepsy, arrhythmia, parkinsonism, insomnia);

13. A past history of psychiatric disorders.

Onderzoeksopzet

Opzet

Type: Interventie onderzoek

Onderzoeksmodel: Cross-over

Toewijzing: Gerandomiseerd

Blindering: Enkelblind
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Controle: Actieve controle groep

Deelname

Nederland
Status: Werving nog niet gestart

(Verwachte) startdatum: 15-09-2009

Aantal proefpersonen: 40

Type: Verwachte startdatum

Ethische beoordeling

Positief advies
Datum: 10-07-2009

Soort: Eerste indiening

Registraties

Opgevolgd door onderstaande (mogelijk meer actuele) registratie

ID: 33020
Bron: ToetsingOnline
Titel:

Andere (mogelijk minder actuele) registraties in dit register

Geen registraties gevonden.

In overige registers

Register ID
NTR-new NL1795
NTR-old NTR1904
CCMO NL28509.068.09
ISRCTN ISRCTN wordt niet meer aangevraagd.
OMON NL-OMON33020
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Resultaten

Samenvatting resultaten
N/A


