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Μέθοδοι μέτρησης φυσικής δραστηριότητας (ΦΔ)

• Ερωτηματολόγια

• Βηματομετρητές

• Επιταχυνσιόμετρα



Ερωτηματολόγια



Ερωτηματολόγια



 Το ΜΕΤ το πηλίκο της καταναλισκόμενης ενέργειας
(δηλ. της ενεργειακής δαπάνης) (σε kj ή kcal) προς την
ενέργεια μεταβολισμού ηρεμίας (σε kj ή kcal) και τα
δυο υπολογισμένα με βάση το μέγεθος σώματος.

ΜΕΤ



 Συνεπώς, το ΜΕΤ μας δείχνει πόσες φορές πάνω από το
μεταβολισμό ηρεμίας ανεβαίνει η ενεργειακή δαπάνη
(ΕΔ) κατά την χρονική περίοδο που εκτελείται μια
δραστηριότητα.

 Η κάθε δραστηριότητα μπορεί να ανεβάσει την ΕΔ από
1 έως και 14 φορές πάνω από το μεταβολισμό ηρεμίας
και ταξινομείται βάσει του επόμενου πίνακα.

ΜΕΤ



ΕΝΤΑΣΗ 

ΔΡΑΣΤΗΡΙΟΤΗΤΑΣ

ΤΥΠΟΣ ΔΡΑΣΤΗΡΙΟΤΗΤΑΣ

Πολύ Χαμηλή

<4 ΜΕΤs
Οικιακές

Εκτός σπιτιού

Αθλήματα

Πλύσιμο πιάτων, ξεσκόνισμα, σφουγγάρισμα.

Κάθισμα, ορθοστασία.

Μπιλιάρδο, μποουλινγκ, σκάκι, ψάρεμα, σκοποβολή.

Χαμηλή

4-7 ΜΕΤs

Ήπια κηπουρική εργασία, τίναγμα χαλιών, βάψιμο, 

τρίψιμο πατωμάτων, μηχανολογικές και ξυλουργικές 

εργασίες.

Ποδηλασία, έντονο περπάτημα, κωπηλασία

Μπαλέτο, χορός, επιτραπέζια αντισφαίριση, βόλεϊ, βάρη, 

ενόργανη γυμναστική, ορειβασία.

Μέτρια προς 

έντονη

7-10 ΜΕΤs

Ανέβασμα σκάλας.

Βαριές αγροτικές εργασίες, χαλαρό τρέξιμο.

Χαλαρό μπάσκετ, χαλαρό ποδόσφαιρο, χαλαρή 

κολύμβηση, ξιφασκία, ρακέτες.

Έντονη

10 ΜΕΤs

-

Έντονο τρέξιμο, Αγώνες μπάσκετ, ποδοσφαίρου, πόλο, 

πάλης, τένις, πολεμικές τέχνες.

Οικιακές

Εκτός σπιτιού

Αθλήματα

Οικιακές

Εκτός σπιτιού

Αθλήματα

Οικιακές

Εκτός σπιτιού

Αθλήματα

Ερωτηματολόγια
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Βηματομετρητές

Προσδιορισμός 

Ενεργειακής Δαπάνης από 

τον Αριθμό των Βημάτων

Πχ. άτομο 70Kg

κάνοντας 6.000 

βήματα

 καταναλώνει 

350kcal



Σε νεότερα μοντέλα υπάρχουν οι 
ενδείξεις:

διανυόμενης απόστασης 

των θερμίδων

Βηματομετρητές



De Craemer et al. 2015 PLOS ONE

n=4045 

Hλικία=4.77 έτη

ToyBox-study



Επιταχυνσιόμετρα

 Επιταχυνσιόμετρα (Accelerometers)

– Καταγραφή επιτάχυνσης (g) σε 3 άξονες

• Axis 1: vertical

• Axis 2: horizontal

• Axis 3: perpendicular



Επιταχυνσιόμετρα

• Επιταχυνσιόμετρα 

(Accelerometers)

– Δίνουν πληροφορίες για 

 συχνότητα, ένταση & διάρκεια άσκησης

 βήματα 

 ενεργειακή δαπάνη

 καθιστικό χρόνο



ENERGY project

Verloigne et al. 2012 ISBNPA



McCarthy 2010











Conclusions

 Understanding how a potentially modifiable dietary characteristic like whole-grain food intake influences genetic effects

on metabolic homeostasis may help elucidate the therapeutic potential of personalized medicine.

 This is, to our knowledge, the largest and most comprehensive study of gene x lifestyle interactions conducted to date.

 The polymorphic locus rs780094 lies near a splice site in intron 18 of the GCKR gene whose product is a regulatory

protein that inhibits glucokinase, a key regulatory step in glucose metabolism that is influenced by dietary composition

 The locus was originally identified in the Diabetes Genetics Initiative GWAS for triglyceride levels

 Later, the triglyceride-raising T allele was associated with lower fasting glucose and insulin concentrations

 The mechanism by which whole-grain food intake improves insulin resistance may involve glucokinase, and our results

suggest that allelic variation at GCKR could diminish the beneficial effects of whole-grain foods on insulin homeostasis,

possibly via the strong effect of GCKR variant on both triglyceride and glucose levels.

 Furthermore, because it is unknown whether the SNPs studied here are the causal variants, it is possible that stronger

effects attributable to rarer SNPs could underlie some of the examined loci.

 Studies will require more precisely measured exposures (such as nutritional biomarkers of wholegrain intake)



They assessed whether rs1800629 and 
rs1800795 modified the effect of moderate-to-
vigorous physical activity on changes in serum 
levels of high-sensitivity CRP and IL-6 in the 
Finnish Diabetes Prevention Study (DPS).



The lifestyle parameters used for the score
included three with glucose-lowering association
(hours in movement during work per day,
vegetable consumption (servings per day)and
fruits and fresh juice; servings/day) and one with
glucose-raising association (consumption of soft
drinks and beverages with sugar; servings per
day).



Supplemental Figure S2: Scatterplot of the positive correlation between the unweighted 

genetic risk score (wGRS) and glucose levels (mmol/L) in the total sample, after controlling 

for age, sex and BMI. 













Aims/hypothesis The aim of this study was to assess the 
interaction between melatonin receptor 1B gene (MTNR1B) 
rs10830963 polymorphism and lifestyle intervention during 
pregnancy on occurrence of gestational diabetes mellitus (GDM) 
in high-risk women.

MTNR1B is one of the seven transmembrane G-protein coupled 
melatonin receptors expressed in the central nervous system 
and in the peripheral tissues including the pancreatic beta cells



A total of 226 
women with a 
history of GDM 
and/or a pre-

pregnancy BMI≥ 
30 kg/m2 were 
enrolled at <20 

weeks of 
gestation (mean 
13 weeks) and 

randomised into 

An 
intervention 

group 
receiving 

counseling on 
diet, physical 
activity and 

weight control

A control 
group 

receiving 
standard 
antenatal 

care.

The main 
outcome was 
incidence of 

GDM, defined as 
one or more 
pathological 

glucose values in 
a standard 75 g 2-

h OGTT. 

The MTNR1B rs10830963 
was genotyped for further 

analyses.





Among women at high risk for GDM, only 
those not carrying the rs10830963 risk allele 
G seem to benefit from the RADIEL lifestyle 
intervention. Our results suggest that the risk 
for GDM associated with one or two copies 
of the rs10830963 risk allele G is not 
modifiable by the otherwise successful 
lifestyle intervention in the RADIEL study.



Melatonin and its receptor 
MTNR1B together play an 
important role in glucose 

homeostasis. The risk G allele 
of rs10830963 in MTNR1B has 
been associated with elevated 
fasting glucose levels and with 

decreased early insulin 
secretion in response to 
glucose, as well as with 

decreased insulin sensitivity.

As the main reason for 
increased GDM risk among the 

G allele carriers seems to be 
impaired insulin production, 

they hypothesise that they may 
not benefit as much as the non-

risk allele carriers from a 
reduced increase in insulin 

resistance.





With data from 1,027 postmenopausal 
participants of the Genomics and 
Randomized Trials Network study and 15 
single-nucleotide polymorphisms (SNPs) 
associated with glucose homeostasis, they 
assessed whether obesity, physical activity, 
and high dietary fat intake with the SNP–
glucose variations.









Most carriers of the genetic 
variants among obese, 
inactive, or high dietary 
fat–intake groups had 

greater allele dependent 
increases in glucose-

intolerance traits, 
compared with the 

respective counterpart 
groups.

In conclusion, these 
findings support the 

important role of obesity in 
modifying glucose 

homeostasis in response to 
glucose metabolism–

relevant genetic variants.





Physical activity and dietary intake Each 
individual’s level of physical activity was assessed 
using the Baecke Physical Activity questionnaire

Genetic markers and risk scores They selected 
65 SNPs confidently associated with type 2 

diabetes and their respective risk alleles and 
effect sizes as listed in Morris et al.

GRSs were calculated as the weighted sum of 
risk alleles, with weights corresponding to the 
respective SNP effect size as estimated in the 
respective meta-analysis mentioned above.





The incidence among physically active 
individuals was lower than the incidence 
among physically inactive individuals 
across all three strata of type 2 diabetes 
GRS. However, the decrease in incidence 
among active vs inactive individuals was 
steepest among the low GRS individuals.



They found a significant interaction of the type 2 
diabetes GRS with physical activity on type 2 
diabetes incidence 

As shown in Fig. 2, they found that the association 
of physical activity with type 2 diabetes incidence 
was strongest in the low GRS group and weakest in 
the high GRS group



Although physical activity generally 
protects against type 2 diabetes, their 

findings suggest that the level of 
protection conferred by physical 

activity is lower in individuals 
(especially women) with a higher 

genetic risk for type 2 diabetes or IR.




