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What causes Metabolic Syndrome?
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MetZ: eivan n cuvunopén
TOAAQIMAWV KALVIKWV KoL
HETABOALKWYV SLaTapoywV ToU
aAAnAooyxetilovto Ko
artoteAoUvV MapAayovteC Kivduvou
ywa tnv epdavion
Kopdlayyelakwyv mabnoewv Ko
SdtaBntn tunouv ll.

AuocAumibapia

e Avtiotaon otnv Wwooulivn
e Auénuéva tplyAukepidla
e Mewwpévn HDL-xoAnotepOAn

¢ YrteplvoouAwvaupia

- 5 T - ‘ Dr. Gerald M. Reavéh
he Insulin Resistarice

* Yneptaon 8 Metabolic Syndromes:.

[Reaven GM. Banting lecture (1988). Role of insulin resistance in human disease. Diabetes 1988;37:1595-607.
Reaven GM. (2005). The metabolic syndrome: requiescat in pace. Clin Chem, 51:931-8]



MetaBoAiko cuvdpopo

20vdépopo Reaven

20vépopo X

2Uvépopo Avtiotaong otnv lvooulivn
Oavatndopa teTpada

AvopetafoAiko N KapSLopeTaBoAko cuvdépopo

Kwdwkog 277.7 otnv ICD-9

The International Classification of Diseases, 9th
Revision, Clinical Modification" (ICD-9-CM)
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Oplopno¢ tou petaBoAitkov cuvdpopov kata WHO (1999)

Mapovuoio TOUAAXLOTOV EVOC OTTO TA TTAPOAKATW OTOLXELAL:
> Alotapoxn avoxng yYAukoincg (IGT)
> ZaKkxapwdnc dwapfntng tumov 2

» Avtiotaon otnv t(voouAivn

KOl TAUTOXPOVN Mopoucia 2 | MEPLOCOTEPWYV QIO TO TIOLPOLKOLTW OTOLXELOL:
> Auvénuévn aptnplakn rtieon (2140/90 mmHg)
> Avénuéva tpyAukepidia (2150 mg/dL n/kat eAattwpévn HDL-xoAnotepoAn
(avépec<35 mg/dL, yuvaikec<39mg/dL)
> Kevtpwn naxvoapkia (W/H ratio: avépec > 0.90, yuvaikeg > 0.85 ri/koit BMI > 30 kg/m?)
» MikpoAsukwpatoupia (puOuoc anékkplong Asukwpartivne ota ovpa >20 pg/min)

Takamiya et al. (2004). Diabetes Care, 27(12): 2977-79.

WHO. Definition, Diagnosis and Classification of Diabetes Mellitus and Its Complications: Report of a WHO Consultation. Geneva: WHO, 1999.
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Oplopog tou petaBoAitkol cuvdépopov kata EGIR (1999)

Kpwtipla tng Evpwnaiknc Opadac yia tTn HEAETN TS Avtiotaong otnv IlvoouAivn
(European Group for the Study of Insulin Resistance)

Avtiotaon otnv WWOOUALvVN - UEPLVCOUALVaLUiaL
oTIUR WOOUALVNC vnoteia¢ oto avwrtepo 25% Twv THWV TOUu MUn Srafntikou
nAnGuopou

2uv 22 amo ta aakoAouBa kpLtnpLa:
«Avti-Uneptaotkn appakeuTikn aywyn n/kat vpnAn An (2140/90 mmHg)
sAvocAutdarpia: tpyAukepidia 2177 mg/dL /kat HDL-C <39 mg/dL
«Kevtplkn noyvoapkia: nepipeTpoc pEong 294 cm (avdpeg) n 280 cm (Yuvaikecg)

«[AUukOIn vnoteioc 2110 mg/dL

Diabet Med 1999; 16: 442-443



OpLopog tou petaBoAikol cuvdépopou kata NCEP- ATP Iil (2001)

Aldyvwon otav UIAPXoUV 3 olto oUToUC TOUGC TTOLPALYOVTEC

Napayovtog Kivduvou

Mepilpetpog HEong

Avdpec >102 cm (>40in)
fuvaikec >88 cm (> 35 in)
TpyAuKkepidia >150 mg/dL
HDL-C

Avépec <40 mg/dL
fuvokec <50 mg/dL
Aptnplakn nieon >130 / 285 mmHg
ukoln vnoteiog >110 mg/dL

Apepikavikn Emtponn) Eldikwv: National Cholesterol Education Program
— Adult Treatment Panel (NCEP- ATP lll, 2001), American Heart Association (2004)
Grundy et al. (2004). Circulation, 109: 433-438



OpLopoc tou petaBoAikol cuvdpopov kata IDF (2006)

International Diabetes Federation

Mapouoia KEVIPLKAC MOXUOAPKLOG

(mepidpepera peonc 2 94 cm yia avoépec kat = 80 cm yia yuvaikec Eupwnaikng Katoywync)
Kol omtolovonmote dU0 Ao Ta MOPOKATW CTOLXELAL:

> Aufnuéva tpyAukepidia (2150 mg/dl i Abn Bepaneiag yia avtr tn Statapaxn)

» EAattwpévn HDL-xoAnotepoAn (avdpeg <40 mg/dl, yuvaikeg <50 mg/dl R Anyn
Bepamneiac yia avtn tn dtatapaxn)

» Auvénuévn aptnplokn niieon (cuotoAitkn2130 mmHg, StaotoAikn) 285 mmHg R AnYn
OLVTLUTIEPTAOLKNG AYWYN()

> AuEnuévn YAukAln vnoteiag (2 100 mg/dl 3 5,6 mmol/l) R mtponyoupevn diayvwon A
TUmnou 2

The IDF Consensus (2006)  http://idf.org/webdata/docs/IDF_Metasyndrome_definition.pdf



Zhang et al. BMC Cardiovascular Disorders (2025) 25:93
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The new definition of metabolic syndrome |
including hyperuricemia improves its
prognostic value: results from NHANES
database

Zhichao Zhang'!, Yuanxin Pang?, Jun Shen?, Weihai Chen?, ChuanZhen Hao* and Zhijun Lei*”

Total of 97446 participants from
NHANES 1999-2018

» 40432 participants younger than 18 years old;

» 0798 participants without Waist circumference
data;

» 12684 parficipants without blood pressure
information;

= 1985 participants without HDL-C data;

+ 68 participants without triglyceride data;

» 70 participants without blood glycemia
infarmation;

» 13 participants without uric acid data;

~ 53 parficipanis without follow-up infermation.

36363 participants remain

MEISW MEtSn!W
MetS Non-MetS MetS Non-MetS
(n=12594) (n=23769) (n=14137) (n=22226)

FAg.1 The flow chart of the prasent study
abbravistions HOL-C, hagh-darsity lipoprotedn cholestesc; Mats, metabolic syndrome; Mets _, the ok version of Mets Mets | the new version of Mets

Definitions

In the present study, hyperuricemia was defined as a
uric acid level exceeding 7 mg/dl in males and 6 mg/dl in
females [20]. According to the National Cholesterol Edu-
cation Program’s Adult Treatment Panel III (NCEP-ATP
II) criteria [21], the old version of MetS (MetS_j;) was
established when individuals presented with at least 3 of
the followings: (1) waist circumference > 102 cm for males
or > 88 cm for females; (2) blood pressure > 130/85mmHg
or the use of antihypertensive treatments; (3) fastiné,
plasma glucose level =100 mg/dl; (4) fasting triglyceride
level =150 mg/dl; (5) HDL-C level <40 mg/dl for males
or <50 mg/dl for females. The new version of MetS
(MetS_ ., ) includes hyperuricemia as the sixth criterion.
Participants meeting at least 3 of these six criteria were
identified as having MetS__ .
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Perspective

From Cardiovascular-Kidney-Metabolic Syndrome to
Cardiovascular-Renal-Hepatic-Metabolic Syndrome: Proposing
an Expanded Framework

Nikolaos Theodorakis '»2**( and Maria Nikolaou 2
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Figure 1. The spectrum of Cardiovascular-Renal-Hepatic-Metabolic diseases. Abbreviations. AS-
CVD (atherosclerotic cardiovascular disease); CKD (chronic kidney disease); CVD (cardiovascular
discase); HF (heart failure); MASLD (metabolic dysfunction-associated steatotic liver diseasc); OSA

(obstructive sleep apnea); PCOS (polycystic ovarian syndrome); POI (primary ovarian insufficiency).

Table 1. The proposed staging system of the CEHM syndrome.

CRHM Health Stages Definition

Individuals without overweight/ obesity, abdominal
obesity, metabolic risk factors (arferial hypertension,
hypertriglyceridemia, Met5, diabetes mellitus),
CEKD, MASLD, or subclinical/ climical CVD

. Stage [la: Excess adiposity

Stage Ilal: Overweight (BMI =25 kg/m?) or

high-normal waist circumference (( =80,/94 cm

inwomen, men)

Stage [1a2: Obesity (BMI =30 kg/m®) or
Stage I Excess and/or abdominal obesity (waist circumference

dysfunctional adiposity >88,/102 cm in women,/men)

Stage [Ib: Dysfunctional adiposity

Excess adiposity with prediabetes (fasting

blood glucose =100-125 mg/ dL, HbAlc

57-6.4%, or OGTT with plasma glucose
>140-1% mg/ dl at 2 h)

. Individuals with one or mome of the following

Metabolic risk factors (arterial hypertension,

Stage II: Metabolic risk factors, hy pertriglyceridemia, MetS, diabetes mellitus)
CED, or MASLDY Low or moderate-risk CKD (according to

KNGO classification)

MASLID with fibrosis stage FO-F1

. Subclinical ASCVD or stage B HF among
individuals with excess/ dysfunctional
adiposity, other metabolic risk factors, CKD, or
MASLD

. Risk equivalents of subclinical OV

Very high 10-year cardiovascular risk

(according to SCORE-2, SCORE-20F, or

SCORE-2 Diabetes)

High or very high-risk CKI (according to

EDICGD classification)

MASLD with fibrosis stage F2-F4.

. Clinical CVIY (ASCV T, HFj among individuals
with excess/ dysfunctional adiposity, other
metabolic risk factors, CKD, or MASLD

Stage IVa: Without end-stage renal disease or
cirrhosis.

Stage IVb: With end-stage renal disease (CKD
stage V, under renal re-placement therapy, or
kidney transplantation) and/ or cirrhosis.
Abbreviations. ASUVL (athe rosclerotic cardiovascular disease]; BMI {body mass index); CRIY (chronic kidney
disezee |; OV T (cardiov ascular diseass|; FPG (fasting plasma glucose); Hed le (hemoglobin Alc); HE (heart failure);
KGO [kidney disease: improving global cutcomes); MASLD {metabolic dystunction-associsted steatotic liver
disease); MetS [metabolic syndrome); OGTT (ol %::nt tolerance test); SCORE-2 (systematic coronary risk
evaluation for individuals wnider 710 years); SCORE-2 Diabetes (systematic coronary risk evaluation for individuals
with disbetes); SCORE-208 (sysiematic coronary risk evaluation for older people).

Stage (: Mo CEHM risk factors

]
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Stage [IL Subclinical CVIY
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Stage IV: Clinical CVD
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. ome diagnostic definitions throughout the years.

Clinical Criteria Digenosis
Measure Central Obesity Blood Glc High TG Low HDL High BP &
AHA/ .
nHigr  * W o
(2009) =40" (men) or >3 criteria
[4] ~35" {wcrrrl:en} <40 mg,/dL =130 mmHg
e >150mg/dL (men) or systolic and /or
. WO or <50 mg/dL =85 mmHg
IDE s [FGor « on TG txt {women) or diastolic or =3 criteria one of
(2005) =37" (men) or » on high blood on HDL txt on HTN txt which should be
[3.6] >32" (women) or Gle txt or centralhubeqit}r
o BMI>30kg/m? * T2DMdx '
=130 mmHg
ATPII  WC Eﬁ;ﬁ’: dt systolic and
(2001) =40" (men} or =85 mmHg >3 criteria
_ " <50 mg/dL g )
[7] =35" (women) fwomen) diastolic or
on HTIN txt
~160 =140 mmHg
EGIR « WC - .= <39 mg,/dL systolic and
[FG T
(1999) 37" (men) or : s or mg/dL (men and 290 mmHg 2—*3_cr|ti-_=na one of )
[8] 32" (women) women) diastolic or which should be IR
on HTIN txt
WHO » Waist/hip ratio > o IEG orx <35 mg,/dL =140 mmHg
(1998) 0.9 (men) or > o 1ICT or {men) or systolic and =3 criteria one of
(1] 0.85 (women)or oo <39 mg/dL =90 mmHg which should be IR **
» BMI>30kg/m? {women) diastolic

MNote that IFG is defined as =110 mg/dL in 2001 but this was momdified in 2004 to be =100 mg/dL, IGT is defined
as 2 h glucose >140 mg/dL. * EGIR IR is defined as plasma insulin levels >75th percentile. ** WHO IR is defined
as presence of IR or IFG or IGT. Abbreviations: AHA: American Heart Association, ATPII: National Cholesterol
Education Program Adult Treatment Panel 11I; dx: diagnosis; EGIR: European group for study of insulin resistance;
Gle: glucose; HDL: high density lipoprotein; HTN: hypertension; IR: insulin resistance; IDF: International Diabetes
Federation; IGT: impaired glucose tolerance; [FG: impaired fasting glucose; NHLBI: National Heart, Lung, and
Blood Institute; TG: triglyceride; txt: treatment; WC: waist circumference; WHO: World Health Organization.

Citation: Fahed, Go; Aoun, L.; Bou
Zerdan, M.; Allam, 5.; Bou FZerdan,
M.; Bouferraa, ¥.; Assi, H.I. Metabolic
Syndrome: Updates on
Pathophysiology and Management in
2021, Int. . Mol. 5ci. 2022, 23, 786.
https: / /doi.org /10.3390/
ijms23020786



JOINT SCIENTIFIC STATEMENT

Harmonizing the Metabolic Syndrome

A Joint Interim Statement of the International Diabetes Federation Task Force on Epidemiology and

Prevention; National Heart, Lung, and Blood Institute; American Heart Association; World Heart Federation;

International Atherosclerosis Society; and International Association for the Study of Obesity

K.G.M.M. Alberti, Robert H. Eckel, Scott M. Grundy, Paul Z. Zimmet, James |. Cleeman, Karen A. Donato, Jean-Charles Fruchart, W.
Philip T. James, Catherine M. Loria and Sidney C. Smith

BRI hitp:fidx.doi.orgfM10. 118 /CIRCULATIONAHA 109192644
Circulation. 2009;120:1640- 1645
Driginally published October 19, 2009
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Table 1.  Criteria for Clinical Diagnosis of the

Metabolic Syndrome

Measure

Categorical Cut Points

Elevated waist circumference*

Elevated triglycerides (drug treatment
for elevated triglycerides is an
alternate indicatort)

Reduced HDL-C (drug treatment for
reduced HDL-C is an alternate
indicatort)

Elevated blood pressure
(antihypertensive drug treatment in a
patient with a history of hypertension
Is an alternate indicator)

Elevated fasting glucoset (drug
treatment of elevated glucose is an
alternate indicator)

Population- and
country-specific definitions

=150 mg/dL (1.7 mmol/L)

<40 mg/dL (1.0 mmol/L) in
males;
<250 mg/dL (1.3 mmol/L) in
females
Systolic =130 and/or diastolic
=85 mm Hg

=100 mg/dL
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Table 2. Current Recommended Waist Circumference Thresholds for Abdominal Obesity by Organization
Recommended Waist Circumference Threshold for
Abdominal Obesity
Population Organization (Reference) Men Women
Europid IDF (4) =94 cm =80 cm
Caucasian WHO (7) =94 cm (increased risk) =80 cm (increased risk)

United States
Canada

European

Asian (including Japanese)

Asian
Japanese
China

Middle East, Mediterranean
Sub-Saharan African
Ethnic Central and South American

AHA/NHLBI (ATP lI* (5)

Health Canada (8,9)
European Cardiovascular Societies (10)
IDF (4)

WHO (11)

Japanese Obesity Society (12)
Cooperative Task Force (13)

IDF (4)

IDF (4)

IDF (4)

=102 cm (still higher risk)

=102 cm
=102 cm
=102 cm
=90 cm
=90 cm
=85 cm
=85 cm
=94 cm
=94 cm
=90 cm

=88 cm (still higher risk)
=88 cm
=88 cm
=88 cm
=80 cm
=80 cm
=90 cm
=80 cm
=80 cm
=80 cm
=80 cm

*Recent AHA/NHLBI guidelines for metabolic syndrome recognize an increased risk for CVD and diabetes at waist-circumference thresholds of =94 ¢m in men
and =80 cm in women and identify these as optional cut points for individuals or populations with increased insulin resistance.



Cook et al. Arch
Pediatr Adolesc Med,
2003; 157, 821-74

Fasting glucose
2110 mg/dL

de Ferranti et
al. Circulation,
2004; 110,
249474

Three or more of the following

Fasting
glucose
=6.1 mmol/L
(=110 mg/dL)

Cruz et al.

J Clin Endocrinol
Metab, 2004,

89, 108-13=

Impaired
glucose
tolerance (ADA
criterion)

Weiss et al.

N Engl J Med,
2004; 350,
2362-743

Impaired
glucose
tolerance (ADA
criterion)

Table 1: A range of the published metabolic syndrome definitions in
pediatrics

Ford et al.
Diabetes Care,
2005; 28, 878-
814

Fasting glucose
2110 mg/dL
(additional
analysis with
2100 mg/dL)

WC =90™
percentile
(age- and
sex-specific,
NHANES Il1)

WC =75t
percentile

WC =90™
percentile
(age-, sex- and
race-specific,
NHANES Ill)

EMI -Z score
=2.0 (age- and
sex-specific)

WC =90t
percentile
(sex-specific,
NHAMNES 111)

Triglycerides
2110 mg/dL

(age-specific,
NCEP)

Triglycerides
=1.1 mmol/L
(2100 mg/dL)

Triglycerides
290" percentile
(age- and
sex-specific,
NHANES Ill)

Triglycerides
>95™ percentile
(age-, sex- and
race-specific,
NGHS)

Triglycerides

2110 mg/dL

(age-specific,
NCEP)

HDL-C =40
mg/dL (all ages/
sexes, NCEP)

HDL-C <1.3
mmol/L
(<50 mg/dL)

HDL-C <10%
percentile (age-
and sex-specific,
NHANES IIl)

HDL-C <5
percentile (age-
sex- and race-
specific, NGHS)

HDL-C =40
mg/dL (all ages/
sexes, NCEP)

Blood pressure
290™ percentile
(age-, sex- and
height-specific,
NHBPEF)

Blood pressure
>90™ percentile

Blood pressure

>90™ percentile
(age-, sex- and

height-specific,
NHBPEP)

Blood pressure

>95" percentile
(age-, sex- and

height-specific,
NHBPEP)

Blood pressure
=90 percentile
(age-, sex- and
height-specific,
NHBPEP)




Table 2: The IDF consensus definition of metabolic syndrome in children and
adolescents

Age group

(years)

Triglycerides

Blood
pressure

Glucose
(mmol/L) or
known T2DM

6-<10

=90t

percentile

Metabolic syndrome cannot be diagnosed, but further
measurements should be made if there is a family history of
metabolic syndrome, T2DM, dyslipidemia, cardiovascular
disease, hypertension and/or obesity.

10-<16
Metabolic
syndrome

290
percentile or
adult cut-off if
lower

=1.7 mmol/L
(=150 mg/dL)

<1.03 mmol/L
(<40 mg/dL)

Systolic 2130/
diastolic =85
mm Hg

>5.6 mmol/L
(100 mg/dL)

(If 5.6
mmol/L [or
known T2DM]
recommend
an OGTT)

16+
Metabolic
syndrome

Use existing IDF criteria for adults, ie:

Central obesity (defined as waist circumference = 94cm for Europid men and

= 80cm for Europid women, with ethnicity specific values for other groups*)

plus any two of the following four factors:

* raised triglycerides: = 1.7mmol/L

* reduced HDL-cholesterol: <1.03mmol/L (<40 mg/dL) in males and <1.29mmol/L
(<50 mg/dL) in females, or specific treatment for these lipid abnormalities

* raised blood pressure: systolic B =130 or diastolic B&# =85mm Hg, or

treatment of previously diagnosed hypertension

* impaired fasting glycemia (IFG): fasting plasma glucose (FPG) =5.6 mmol/L
(2100 mg/dL), or previously diagnosed type 2 diabetes

WC: waist circumference; HOL-C: high-density lipoprotein cholesterol; T2DM: type 2 diabetes mellitus; OGTT: oral
glucose tolerance test.
*The IDF Consensus group recognises that there are ethnic, gender and age differences but research is still needed
on outcomes to establish risk.

International Diabetes Federation

(2007)

Kputnpla Ektipnong Napayoviwv
MetaBoAwkol Zuvdpopou




F 3
Endothehal Dysfunction
Procoagulant State
Hypertension
10y or o - [LR.S.
) Dyshpidaemia

more

vears

- Glucose Intolerance

Hvpermsuhinanaema

Insulin Resistance

Obesity

Ou napayovtec tou M2 otav opadomoloUvral £€XOUV CUVEPYATLKAR dpdon kKat avédvouv akoua
TLEPLOOOTEPO TOV Kivouvo ekdNAwonNg adBnpwuatikAc vooou Kol cakxapwdouc dtafritn tumouv ll.

(Isomaa et al., 2001; Wilson, Dagostino, Parise & Meigs, 2002)



Known and

undiagnosed cases of
pediatric T2D

Undiagnosed cases of
pediatric pre-T2D
(IGT/metabolic syndrome)

“Pre-pre” T2D: insulin
resistance with risk
factors
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NaBoyéveon tou MetaBoAikol Zuvépouou

Eniktnta aita
e Avtiotaon otnv (vooulivn

e Kevtplkn moyvoopkia

insulin resistance,
high blood pressure

Metabolic
Syndrome

abnormal : 4 f / obese or

cholesterol levels / overweight



AAANAEMiSPOON TWV UNXOVLIOUWV TTOU EVEXOVTOL

otnv avantuén tov MetZ

NoLpwéeLg

leveTikol
TLOLPALYOVTEG

Awatpodn

2 WHOTIKA
aoknon

dappoka

Avtiotaon otnVv LWoouAivn

Nemtivn
EANO
Ayyelotacivn |l

; AdLnovektivn

Kow\takn mayxvoapkio

(Redon et al., 2009)
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Κοινός παρανομαστής των διαταραχών αυτών είναι η παρουσία αντίστασης των περιφερικών ιστών και κυρίως του μυϊκού ιστού στη δράση της ινσουλίνης (Μελιδώνης, 2019). Η ινσουλινοαντίσταση αυτή ωστόσο δεν είναι νόσος, θεωρείται όμως η κεντρική μεταβολική διαταραχή που αυξάνει τον κίνδυνο εμφάνισης των άλλων διαταραχών που συναποτελούν το μεταβολικό σύνδρομο και οδηγούν στην εκδήλωση καρδιακής νόσου (Nigro, Osman, Dart & Little, 2006). Επιπρόσθετα, σε καθένα από τα αυτά τα σημεία-κλειδιά δρουν και οι αλληλεπιδράσεις γενετικών και δημογραφικών παραγόντων, του τρόπου ζωής, της διατροφής, της σωματικής άσκησης, της χρόνιας έκθεσης σε συγκεκριμένα φάρμακα καθώς και της συμβολής ορισμένων λοιμώξεων, που ενέχονται στην ανάπτυξη του ΜετΣ
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zuxvotnta epdaviong Met2

‘Evapén otn péon nAwkia Kat avénon tng enintwong KE TNV nAwia:
20-29 etwv (6.7%), 60-69 etwv (43.5%), >70 eTtwv (42%)

v~ 26% tou MANBuopoU pE Stayvwopéva Kptiplo Met2
(>50 ekart. TAnBuopov)

v 44% autwv > 50 £TWV (KUPIWE YUVOLKEG)

v’ 23% TwV evnAikwv Anpouv >3 Kpltrpla

v HNA: 24% otig nAwkieg 20-70 xpovwv

v EYPQIMH: 16%

v ~ 5 % ue Stayvwopéva Kprtipro Met2
v 28% twv untépPapwv ratdiwv tAnpouv >3 KpiLripla
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Fig.2 Temporal sequence

of the first three examination
waves of the IDEFICS/T.Family
cohort

Fig.3 Five latent groups identi-
fied by latent transition analysis
where percentages represent
the estimated probabilities of

a child having elevated values
(=P90)

of the IDEFICS cohort between
baseline and first follow-up (red
line: weighted average remis-
sion rate over all age groups;
blue line: age-specific remission

rate)
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Metabolically healthy Abdominal obesity Hypertension
WAIST+ 3.6% WAIST+ 94.2% WAIST+ |12.6%
LIPIDS+ 6.4% LIPIDS+ 12.0% LIPIDS+ 9.4%
GLU+ 12.8% GLU+ 25.3% GLU+ 22.2%
BP+ 8.5% BP+ 17.7% BP+ 82.2%

Dyslipidemia Several MetS comp.
WAIST+ 13.0% WAIST+ 99.3%
LIPIDS+ 75.4% LIPIDS+ 60.4%
GLU+ 22.3% GLU+ 51.7%
BP+ 14.6% BP+ 44.8%




PREVALENCE OF METS IN GREECE

e Mets-Greece study (Athyros et al., 2004) n=4.056 adults
Prevalence 22.8% - Similar men and women
Increasing with age ( 4,7% 18-29y, 44,2% >60y)
62% - 3 components, 28% - 4, 10% - all 5
74th EAS Congress, Seville, 17-20 April 2004
ATTICA study (Panagiotakos et al., 2004) n= 2.282 adults
Prevalence 19,8% - Men 25,2%, women 14,6%

Prevalence increased with age.

Am HeartJ 2004; 147: 106-12.
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The prevalence of the metabolic syndrome in Greece: The
MetS-Greece Multicentre Study

V. G. Athyros,"*** V. I. Bouloukos," A. N. Pehlivanidis,"* A. A. Papageorgioun,®
S. G. Dionysopoulou,®® A. N. Symeonidis,” D. L. Petridis,” M. I. Kapousouzi,'?
E. A. Satsoglou®” and D. P. Mikhailidis*® for The MetS-Greece Collaborative Group
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ORIGINAL ARTICLE

Metabolic syndrome in children and adolescents in Crete,
Greece, and association with diet quality and physical fitness

Manolis Linardakis « George Bertsias « Katerina Sarri «

Angeliki Papadaki + Anthony Kafatos

n=1.209 noudia kat £pnpot nAkiog 3 Ewg 17 etwv

Children (3 to 12 12 years)

Adolescents (12 1/2 to 17 1/2 years)

Total

Boys

No sk factors
| risk factor

2 risk factors
=3 Risk factors
Girls

Mo nsk factors
1 nisk factor

2 nisk factor
=3 Risk factors

N (%)
118 (42.1)
117 (41.8)
33(11.8)
12 (4.3)

121{39.9)

13143.2)
9 (129)
12 (4.0

110 {42.0)
106 (40.5)
35(134)
11{4.2)

160 (44.0)
158 (43.4)
(9.3
12 (3.3)

28 (42.1)

223 (41.1)
68 (12.5)
23 (4.2)

281 (42.1)
289 (433)
73 (10.9)
24 (3.6)

Table 5 Diet quality {assessed by the Healthy Eating Index) in association with nutnent intakes, food consumption, and cardiovascular disease

nisk factors in children and adolescents in Crate, Grescs

Diet quality
“Poor™ (HEI <51) “Needs improvement” (HEL 51-80) “Giood" (HEI =80)
N=116) (N=T18) N=70)
Cardiovascular risk factors
SRT 3401 34401 315403 0.752
BMI (kg'm) 210202 20920.1 19.920.5 0,040
W (em) 688205 685203 66,610 0069
Waistheight ratio 0462001 0452001 0442001 0044
SEP (mmllg) 164210 168210 120212 0003
DBP (mmHg) 66.620.6 67.020.4 65.9+1.4 0.708
FBG (mmol1) 4572003 451002 4461=0.08 0651
TC (mmal/1) 5162008 5022004 502+0.10 0.213
HOLA {(mmal) 1.38£0.02 1352001 1.31£0.03 0,054
TG (mmol) 0652002 065001 0.6820.03 0334
LDL-C (mmol) 2762003 2672002 2692008 0434
TC/HDL-C ratio 3352004 3332003 3432009 0.419
Nao. of MetSyn risk fietors 0.8520,05 077003 0,620,009 0.034

|
| -
|
;
é

Waist i

Blood Pressure

HLL

Tnglycendes

i

o

Percert (%)

0

100
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Metabolic syndrome in adolescents in the Balearic
Islands, a Mediterranean region 12'17 yrS

M. Mar Bibiloni, E. Martinez, R. Llull, E. Maffiotte, M. Riesco, |. Llompart,
A. Pons, J.A. Tur®

Table 2 Prevalence of metabolic syndrome components among adolescents.
No. of High fasting High TG Low HDL-¢ Abdominal Hypertension Metabolic

subjects glycaemia obesity (WC) syndrome
Total 362 0.6 14.9 16.5 15.5 27.1 5.8
Sex
Boys 143 0.7 18.2 25.4™ 12.6 31.5 10.5"
Girls 219 0.5 12.8 10.4 17.4 4.7 2.7
BMI status
and sex
Mormal weight 280 0.4 1.8 13.9 2.5 22.1 1.8
Boys 105 0.0 1.4 21.6" 1.9 21.0 3.8"
Girls 175 0.6 12.0 9.1 2.9 1.9 0.6
Overweight 60 1.7 20.0 21.8 45.0 35.0 10.0
Boys 27 3.7 29.6 26.9 18.5"* 55.6" 14.8
Girls 33 0.0 12.1 17.2 66.7 18.2 6.1
Obesity 21 0.0 4.9 36.8 100.0 b8.2 45.5
Boys 1 0.0 54.5 60.0" 100.0 727 63.6

Girls 11 0.0 7.3 11.1 100.0 b3.6 7.3



Zuxvotnta tou HeTaBoAlkol cuvdpopou o€ epriBouc AOTIKAG KL NULOLOTIKAG TEPLOXNAG

45
40 — n=279 ot epnPLkng nAkiog (ayopia n=133, kopitoidt n=16 )
Aotk (n=125) — Hpwaotikn (n=154)
35 -
30
X
5 25-
o
=
S 20
<
2
W
15 -
10 -
5 _
0 .
Ve FAUK6(n HDL-C < TG 2 All 2 MS (%)
90n EG > 100 mg/dL 50 mg/dL 110 mg/dL 90n EG °
0 AoTiki 12 6,4 28,2 7.2 212 /7 4 N\
O HuiaoTikn 9,2 16,2 22,1 29,2 203 111 )
N _

Kadavtapn B., Xplotddoudog A., Avtwviadou E., AoUda E., Aanapidng K., Tokpakidng Z. (2009). latpikda Xpovikd, Tebxog Anpthiov, 22(4): 217-224.
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TeKpnPIpEVOL KAl VEGTEPOL TAPAYOVTES
Kapdiayyelakov Kivéuvou
0TV MatdIKR RAKia

APXELA EAAHNIEHE [ATPIEHL 2009, 261570- T3
ARCHIVES OF HELLENEC MEDICINE 2009, Za(1,70-18

A. Xprotddouhog,!
I. Tokpakidng,

E. Aouda,

A. Tovoouhng,?

E. Mkika?®

58 ayodpia kat 54 kopitola nAwkiog 11.4:0.4
£TWV Ao tn BopetoavatoAiki ATTiki

H cuxvotnta epdaviong tov petafoAikov
ouvdpopou Atav 5.6% ota Kopitola Kat 5.2%
ota ayopLa

MetaBoAko ZUvépopo otnv rnotdikn nAtkio

TpiyAukepidia = 130 mg/dL

TC =200 mg/dL
LDL-XoAnoTepoAn = 130 mg/dL
TC/HDL-C =24.25
LDL-C/HDL-C = 2.75

MAukdCn vnoteiag = 110 mg/dL
Apo A-1 < 125 mg/dL

Apo B = 125 mg/dL

Apo B/Apo A-1>1.0

Lp (a) = 30 mg/dL

hs-CRP =3 mg/L

AiooToAiki Migon: 4>83 mm Hg
©>82 mm Hg
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Chlinical Sﬁ.{d}* Hindawi Publishing Corporation

[nternational Towrnal of Pediatrics

Cardiorespiratory Fitness, Metabolic Risk, volume 2012, Article ID 270515, 6 pages Aciypa: ayopra (n=58) kat kopitoia (n=54)
. . . doi:10.1155'2012/270515
and Inflammation in Children

nAwiag 11.4+0.4 eTwv

Antonios I}, Christodoulos, Helen T. Douda,
and Savvas P. Tokmakidis

Department of Physical Educadion and Sport Science ( TEEAAL), Democritus University of Thice,
69100 Eomoring, Greece
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Zuoyetioelc Napayoviwv MetE e TV KapSLoavamveVOTIKR avToxn

*% *p<0.05 Z-score Met2
¥*p<0.01
** ***p<0.001 Z-Aptnpiakn MNicon
*E* Z-Nepidépera péang
|: Z-TAukoln vnoteiag
+ Z-HDL
00 VO2max (ml/kg/min) 7-1G
-0,4 -0,3 -0,2 -0,1 0 0,1 0,2 0,3

Tuvteheotng cuoyxEtiong Pearson (r)

Avtwviadng Op., Aovda E., NanaloyAov A., Tokpakidng 2. ENQIH 'YMNAZTQN BOPEIOY EAANAAOZ, 150 AeBvég Zuvédplo
Duowkng Aywyng & ABAntiopov, OAuuniakdo Mouceio Osocalovikng, 30 Maptiou — 1 AnpiAiov 2012



Tuoyetioelc Asiktwv Moyvoapkiog Le TV KAPOLOAVATIVEUGTIKY QVTOXA

* k%
k%K
kK ¥
EE 35
00 VO2max (ml/kg/min)
I I I
-0,6 -0,5 -0,4

JUVTENEOTIC ouo)Etiong Pearson (r)

Twparikn pada (kg)

Aciktn¢ BMI (kg/m2)

Iwpatko Aimog (%)

Nepidépera péong (cm)

Avtwviaéng Op., Aovda E., NandaloyAou A., Tokpakidng Z. ENQIH F'YMNAZITQN BOPEIOY EAAAAOZ, 150 AleBvég Zuvédplo
®Duowkng Aywyng & ABAntiopov, OAuuniako Mouceio Osocalovikng, 30 Maptiou — 1 AnptAiov 2012



ESH position statement 1891
Journal of Hypertension 2008, 26:1891 -1900

The metabolic syndrome in hypertension: European society of
hypertension position statement

Josep Redon® Renata Cifkova®, Stephane Laurent®, Peter Nilsson?,
Krzysztof Narkiewicz®, Serap Erdine’ and Giuseppe Mancia¥ on behalf of
the Scientific Council of the European Society of Hypertension

Table 3 Follow-up studies on the impact of the metabolic syndrome in prognosis of hypertension

References Number of subjects (race) Outcome assessment (follow-up)  Diagnostic criteria for MS Main result
Jepessen ef: 2001 2906 (white) population-based Events-rate (8 years) Fasting plasma Higher nsk in subjects
triglycerides and HOL which combine hypertension
and dyslipidemia
Schillaci ef al 2004 1742 (white) hypertensive patients ~ Cardiac and cerebrovascular ATP Il Twice risk for both cardiac
events-rate (10.9 years) and cerebra events
Onat ef ¢ 2005 2225 (white) hypertensive patients  Cardiovascular morbidity Plasma triglycerides and HDL ~ Higher the risk in subjects
and mortality (4.1 years) with dyslipidemia
Dekker ef ai 2005 1564 (white) Population-based Cardiovascular morbidity and ATP I, WHO, EGIR, ACE Twice the risk
morality (10 years)
Mancia ef & 2007 2051 (white) population-based All-cause death (148 months) ATP N Higher risk
Zanchetti ef ¢ 2007 2034 (white) Cardiovascular morbidity and ATP I No significant difference
morality (4 years) was found between patients
with and without MS

ACE, angictensin-converting enzyme; ATP lll, Adult Treatment Panel Ill; EGIR, European Group of Insulin Resistance; HDL, high-density lipoprotein; MS, metabolic
syndrome.



- H 8tayvwon tn¢ unméptaong ota madla eivol mepimAokn 810TL oL TIHEC MoLKiAouv avaloya pe to ¢UAo,
TNV nAia Ka to vy oc.

- Tt T0 75% TWV NEPUTTWOEWV Iadlwv Kot epBwv He aptnplakn nieon Kat yia 1o 90% pe mpolnéptaon
dev €xeL yivel duayvwon.

H unéptaon avéavetal 6co avavetal n maxvoopKia.

H aptnplakni mieon Bswpeital pia xpnowun péBodo¢ mpoodloplopol Kapdioyyelakol KwwdUvou otnv

epnPkn nAwioL.
H avénuévn aptnplakn nieon otnv epnpPeia onpatodotel tnv aviyveuon Kat Twv AAAWV TAPOYOVIWV

KivdUvou mou n €ykoatpn Oepaneio Touc HELWVEL TOV Kivouvo gpdavionc KapdLoyyELQKWY VOONUATWY
otnv eviAwkn {wn.
H pétpnon tng aptnplokng mieon¢ ota maldld amoteAel €vav amo TOUG TMAEOV CNMOAVTLKOUC OEIKTEC

endaviong KapdLayyeLlakwv nNoONocewv otV EVNALKLWON KoL AITOTEAEL Eva TTPWTAPXLKO BILOL OTOV TOMEQ

TG POANnYIng.
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ORIGINAL ARTICLE

Increase in Body Mass Index and Waist Circumference Is Associated with
High Blood Pressure in Children and Adolescents in Mexico City

Archives
of Medical
Research

5-8 etwv (n= 474)

9 £w¢ 12 sTwv (n=643)

13 éwg 17 etwv (n=912)

Samuel Flores-Huerta,* Miguel Kliinder-Kliinder,* Lorenzo Reyes de la Cruz,” and José Ignacio Santos®
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Table 1. Anthropometric and blood pressure measurements 50
5-8 9-12 1317
Age (years) Age in years
Characteristics Total 5-8 9—12 13—17
n 2029 474 643 912
Weight (kg,‘lh 447 + 16.6 257 + 6.8 409 +11.9 572+ 11.8
Stature (cm)” 1447 + 17.8 1204 + 8.0 1412 +97 159.9 + 7.8
BMI (kg/m*)" 20.5 + 4.2 17.5 + 2.9 202 + 42 223 + 3.9
BMI (percentile)" 672 £ 277 67.4 + 28.1 69.0 £ 28.9 65.9 £ 26.5
WC (cm)” 68.8 £ 12.7 57.2 £ 84 67.0 £ 11.1 76.1 £ 10.6
SBP
Percentile” 30.6 £ 242 31.2 £ 231 339 £ 246 279+ 243
Females (mm Hg)h 096.6 £+ 10.1 89.4 £+ 8.3 974 + 96 09.8 + 9.4
Males (mm Hg)" 99.6 = 10.9 91.8 £ 8.8 979 £94 104.9 + 10.1
DBP
Percentile” 50.1 £21.2 46.9 £ 20.7 502 £ 199 51.8£222
Females (mm Hg)h 61.3 £ 78 55.6 + 6.3 61.3 + 7.1 64.2 + 7.4
Males (mm ng:h 62.3 £ 8.0 57.0 £ 6.7 61.3 +£7.0 65.7 + 7.7
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Childhood obesity and elevated blood pressure
in a rural population of northern Greece

n=572 noudia, 4 £wc 10 eTwv)

TA Mavrakanas, G Konsoula, I Patsonis, BP Merkouris

Nea Madytos Health Centre, Thessaloniki, G
ea Madytos Health Cenire, Thessaloniki, Greece Table 1: Prevalence of obesity In male and female students, according to age group

Submitted: & January 2009 Resubwmitted: 12 May 2009; Published: 25 June 2009

Age group | Male studenis | Female sindenis
i years) Tatal Obese’ Total Ohese’
% %
FRY? 1593 10TF FRY7 s85 10TF

459 52 17.3 17.3 7.7 69 174 14.5 11.6
f-6,9 &85 28.2 20,0 11.8 LK) 286 159 11.1
-39 a7 7.3 29.9 22.4 57 48.3 2.6 19.5
10109 23 39.8 26.5 12.1 66 42 4 24.2 13.6
Total 287 3.7 23.7 126 285 35.1 21.1 144
(955 CT) 2633710 | (188286 | (96 17.6) 2964060 | (164258 | (103-185)

TObesity defined as a BMI =07 th pereentike using French charts (FR 971, BMI =95th percentile using US chans (US 957, and according to the
International Obesity Task Force (I0TF) reference curve corresponding to a BMI =30 kg/m® at age 18 years.

Table 2: Prevalence of elevated blood pressure In obese and not obese school children

Reference Children with ele vated BP (%) RR OR

Obese’ Normal weight (95 % CI) (95% C
FRY7 17.8 29 6.17 (2.2-11.9) 728 (36-147)
U595 21.1 4.1 5.20(2.0-9.1) 633 (34-11.9)
IOTF | 27.5 || 47 | | 5.88 (3.4-10.0) 773 4.1-147) |

EP, Blood pressur:,
T0besity defined as a BMI =97th percentile using French charts (FR 97), BMI =95th percentile uzsing US charts
(U8 85}, and according to the International (hezity Tazsk Force (I0TF) me ference curve comesponding to o BMI
=30 kg/m’” at age 18 years.
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Orestis Antoniades'?, Helen T. Douda'™, Dimitrios Papazoglou®, & Sawvas P.

Y
Tokmakidis Table 2. Prevalence of hypertension and Odds Ratio (ORs) in normal weight and overweight /

'School of Physical Education & Sport Science, Democritus University of Thrace, Greece obese males and females according to age group (8-10 yrs, 11-12 yrs, 13-15 yrs, =16 yrs).
i University of Cyprus, Nicosia, Cyprus
“Medical Schooi, Dragana Alexandroupoli, Democritus University of Thrace, Greece

Hypertensive (n=340)

Groups ORs (95% CI)

Normal weight Owverweight/Obese
— 4 4 (n=1.477) (n=510)
n=1.987 ntaudia ka Epnot iy
Males (n=319) 25 (7.8%) 19 (6.0%) 5.38 (2.68-10.80)
M5 1 1 wormotnsive r=t.647 U ase | Females (277) 24 (8.7%) 15 (5.4%) 373(1.51-919)
440 | THypertensive (n=340) # 1 I—'12 ":,"TS
s ™ 7" Males (n=211) 5(2.4%) 18 (8.5%) 7.68 (2.72-21.68)
é ::z N €| Females (n=195) 14 (7.2%) 29 (14 .9%) 3.98 (1.93-8.18)
E e : : : 13-15 yrs
£ s Ew Males {(n=250) 22 (8.8%) 46 (18.4%) 7.92 (4.25-14.74)
3 o [ g ! E Females (n=234) 17 (7.3%) 24 (10.3%) 3.93 (1.95-7.90)
2 s £ =7 : . >16 yrs
fﬂ ‘:Z q 2 ol o ' Males {(n=328) 59 (18.0%) 17 (9.8%) 1.16 (\63-2.14)
- e 001 e 001 e copepot Females (n=173) 18 (5.5%) 3(1.7%) 1.05 (.28-3.88)
* rhy * (v}
_ £
E BE - E 45 .
% ) i A
E &0 '_5 40 s .
E m |
75 35 &
: ‘*p::.lJ‘I -“’pci_('l(.ﬂ .***p::.ﬂm
b Hormal walght (n=1.477) OvarwelghtiObass (n=210) * Kormal welght (n=1.477) I Ovarwalght/Obesa (n=210)

Figure 1. Mean+5E values of systolic blood pressure (i), diastolic blood pressure (i), heart rate
(i) and cardiac index (iv), between normotensive and hypertensive as well as normal
weight and overweight/obese pariicipants.

SE: standard error

#p<.001: significant differences from normal weight participants

*p< 01, **p<.001: significant differences between normotensive and hypertensive
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Prevalence of hypertension and determinants of cardiac n=1 987 T[alﬁl('l KOLL éd)n BOL

function in overweight and obese children and adolescents

Orestis Antoniades'?, Helen T. Douda', Dimitrios Papazoglou®, & Savvas P.
Tokmakidis'

'Schoof of Physical Education & Sport Science, Democritus University of Thrace, Greece
_University of Cyprus, Nicosia, Cyprus
“Medical School, Dragana Alexandroupoli, Democritus University of Thrace, Greece

BMI (Kg/m2]
O Hypertensive | Lh : .
. Systolic arterial pressure [mmHg)
B Normotensive 53 S R i ] ¥
™ I 0 Taek Diastolic arterial pressure (mmHg)
AT I't% 200 R Mean arterial pressure (mmHg)
T : T o REE Rest pulse pressure (mmHg])
EE:: Heart rate (bpm)
i &
Hax Rate pressure product (bpm*mmHg)
*p<.05 . o R |
P L Peripheral resistance (dynes-sec-cm-5
seepe (01 . T i ] eripheral resistance [dynes-sec-cm-3)
% ‘ﬁ:* o Cardiac index {Liminfm2)

4.8 0.6 0.4 -0,2 0 0.2 0.4 0.6

Pearson correlation coefficient (r)
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Epsvvnuikn Epyaoia

AvEnuevn Iepipetpog Meong ka Aviyvevon ITadwwv pe
ITaBoroywkeg Tipuee Avmbiwv Aipatog kalt Apmprakng ITieong

Tafpac Xp Zafpa §, Xapaiapmoe Xatwdnyswpylov, Iavvie Kovpidneg, Mapia Zwapovvkn,

Mygaine Topvapime

Epzuvvnmio & Exmandevtine Topupa Yyela tov Madov

Mivencog 1. Xapoknmonkd v meduy Tov deltypatoc. O mpéc avapépovron ong Sausoss TIPES (E0POC TGV LE IV
EACCYLOTT) Kol PEYLTTT) TIur))

NapapeTpoc Ayopia KopiTtowm Tipn p
(Nn=1416) (n=1412)
Hhia (217 11.5(9.08-13.5) 11.5 {9.8-12.9) NS
Bapoc (kg) 41.0(23.0-103.0) 42.0(21.0-112.0) 0.047
"Ywoc (cm) 147.1{126.4-185.5) 145.5(125.0-170.5) <0.001
AME (kg/m?) 18.9(13.2-40.3) 18.8(11.4) NS
Mepipepeia Meong {cm) 66,1(20,1-109.8) 64,2(10,0-113) <0.001
ZucTohikn Aptneaxn Mieon (mm Hg) 105(20-160] 108{20-150) NS
AmacTohikn Aptnoaxn Mison {mm Hg) S5(40-83) 55{40-938) NS
Chixr Xohnarepdhn (ma/dl) 161(83-460) 159{72-205) NS
LDL-yochnoTepohn (mg/fdl) g88(27-382) 88(20-243) NS
HOL-xochnorepohn (ma/dl] S58(26-122) 556(24.0-115) =(0,001
Torshuxsgidna (mg/dl) Se(30-343) 66(25-248) =(0,001
Méyoc Ohieho/HDL 2,73(1.39-7.93) 2.82(1.42-6.35) <0,001
Adyoc LDL/HDL 1.52(0.32-6.59) 1.55(0.33-4.58) 0.025




Mivakac 4. Eminefo apmpunajc mizome ko Aambioy aipatoc ota aydoa Tow Seiyparoc avahoya ue 1o AME (Koavovikon
papovg evavn unépfapa,/mayooapka) won Ty IIM (kovovia) evenvn ynan IIM). Ot TIHEG avTUTPOCoOAEUOWY TG Siajeoeg
TWES (Ove GELPA) Kl 10 e0pod Tiuwy dnaadn eAdnomn kol ueio T (Katw oeipd). H ouykpion) Ty Ty £YIVE LE T1) 1]
napausTprd) doxipasia Mann-Whitney U,

MapapeTpoc Kavovikou Bapouc YnepBapa/Nayvocapka
Kavowvikr MM Wnhn MM Kavovikn MM WA NM
n= 923 n= 33 n= 77 n= 381
ZuomoAxn ApTnpakn Mizon (mm Hg) 103 112 § 110 115 1
20-140 23-140 S0-145 23-160
foooTohxn ApTnprakn MNizon (mm Hg) 53 60 § 58 &0 T
40-80 20-80 45-78 42-85
OMxn Xohnorepdhn (mg/dl) 159 164 167 165
83-373 112-244 109-235 22-460
LOL-yohnorepohn (mg/dl) 85 g2 T 54 35
27-301 ob-161 46-130 J34-382
HDL-yohnoTepoin (mg/dl) 61 S8 54 54
26-122 34-92 35-96 31-99
TpryAukepidia {mgddl) 52 55 70 70
20-343 23-169 27-182 23-325
Aoyog Qhxng/HDL 2.61 2,821 2.91 3.10
1,.35-6.11 2.03-4.31 1.54-4.43 1.77-7.93
Aoyog LDL/HDL 1.41 1.59 1 1.71 1.81
0. 22-4.93 0.95-2.84 0.22-2.89 0.65-6,39

& Tyn p <0.001 0T oUyKpan ne mondid pe wovovikn) IIM, T il p <o0.05 ot ouykplo) pe mondd pe wavovie) TIM




Mivakag 5. Enineda apmpumajc mieonc woen ambiov aipoatos ot xopitoia Tov delyparoc avihova ue 1o AME (KovovikoD
papovg evavn vnepbopa,/mayuoapra) ken my IIM (kevovua) evavn ynan IIM). Ou TWMEC QVTLTPOCWIEUOWY TG Giieoss
TWEE (ved TELpa) KOl To EVpoc Ty dnaadn eAdonom Ko uayiot) T (Katw ceipd). H ouykpioT) Ty Ty EYIVE LE T1) Jn)
TapausTplkT] doxpaoia Mann-Whitney 1,

MapapeTpoc Kavovikou Bapouc YnepBapa/Nayvoapka
Kavowvikn MM WnAn MM Kavovikr MM WnAn MM
] n= 969 ] n=14 ] n=115 n= 312
ZuoTohixn ApTrnpakn Mison (mm Hg) 105 107 113 115
S0-140 55-120 90-135 83-130
fiocTohikn ApTnpiakn Mizson (mm Hg) 55 55 &0 &80
40-80 45-98 42-80 45-87
Ohixn Xohnorepohn (mag/dl] 159 168 157 159
F7-303 144-210 g8-243 f2-2el
LDOL-yxoAnorepoin (mag/dl) 86 92 a9 30
2o-243 =130 33-167 20-172
HOL-yoAnoTepohn (mg/dl) 58 54 54 51 F
24-115 45-88 31-57 26-93
Toryhukepi@ia (mg/dl) 62 g4 ¥ 71 77 #
23-232 22-173 33-153 23-248
Aoyoc Dhxnc/HDL 2.73 3.25 1 2.95 3.14 1
1,42-2.73 2.32-4.06 1.44-5.03 1.47-6.33
Adyoc LDL/HDL 1.51 1,87 t 1,64 1.76
0.33-4.258 1.19-2.43 0.36-3.08 0.41-4.45

£ Tunm p <o.01 om auykpuan pe odid ue wevovia) IIM, T o p <o.03 otn auykpan we tonda pe kovovikn TIM
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ORIGINAL RESEARCH

Examining the
Links Between
Lifestyle Factors
and Metabolic
Syndrome

Why do some overweight and obese people remain metabolically healthy?



ABSTRACT
Background: As it is in many other developed countries, obesity is a growing health coga

Purpose: The purpose of this study was to examine
ple who are overweight or obese. We were pariis

ons: Lifestyle factors may significantly affect the development of metabolic syndrome in peo-
o are overweight or obese. Our findings indicate that practicing healthy lifestyle behaviors may be
the best way to prevent metabolic syndrome. Public health interventions promoting smoking cessation,
regular exercise, and good dietary habits can be created and conducted at relatively low cost. At the com-
munity level, all nurses can prioritize such interventions for their overweight and obese patients.
Keywords: community health, lifestyle factors, metabolic syndrome, obesity, overweight, public health,
risk reduction
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Treatment of obesity: need to focus on high risk

Subcutaneous abdominally obese patients
EI:"FII:ISE tissue Jean-Pierre Després, Isabelle Lemieux, Denis Prudhomme
=~ 5-10% weight loss L~ _—
: ) : 250-500 kcal/day restriction
adlvn:luss:E{r;]sua ~ al% visceral adipose tissue loss 1 enerev ex enéitu\:e
P (diat, physical activity, By €xp
pharmacothera py) i
For every 3 kg of weight loss, HDL-C levels
N - Lipid increase 1 mg/dL
lll;—.ﬁ Dete riorated orofile Improvesd g
- e Trials of very-low-calorie diets show that
: Insulin sensiti
|, Impaired |,.,:E"Ji,.,a,,a,,."iﬂw'IIr improved L, | HDL-C levels decrease by 2-12 mg/dL
: Glycasmia | during acute caloric restriction.
Suseeptibility After 12 wks, HDL-C returned to
r to thrombosis l pretreatment range, and this trend was
still apparent after 1 year.
Inflammation
: r markers l Therefore, benefits of weight-loss
Shdominally S programs should not be assessed during
omina ' Endathelial . gduc acute caloric restriction.
abese > Impalred function R obesity
(high waist [l waist
measurament MEasUramen
:I HlEI'[ ﬂf HI] mﬂﬂ.w t:l Rdssner S et al. Atherosclerosis
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BMJ. 2001 March 24; 322(7288): 716-720. (Jhnlcal Ieview

Treatment of obesity: need to focus on high risk
abdominally obese patients

.l!l.hljDI'I'III'IEﬂ FI IEH fEII:'[IIIFS I:l:'r':' "anlr Jean-Pierre Després, Isabelle Lemieux, Denis Prud’homme
ohesity heart disease
T e . Li
- % \ ife style changes
! Salt
) | H?'P'E"['E'nﬁl'i'!'_'j_ _E"’Q"F"'j‘a"""'ﬂl — e Areduction to 5 g per day can
\ 200N ) “xﬁ J decrease systolic blood pressure
S J_ﬁ'ih Y ___xf about 1to 2 mm Hg in
|I Type 2 diabetas | normotensn{e |nd|V|duaI§ and 4
\ to 5 mm Hg in hypertensive
L . patients.
e Wt loss
t t * Losing about 5 kg can reduce
Management of risk systolic blood pressure by as
Treating the Treating the of coronary heart much as 4 mm Hg, aerobic
cause? complications? disease endurance training can reduce

systolic blood pressure 7 mm Hg.



Therapeutic goals and recommendations

Abdominal obesity Goal: 10% weight loss first year, thereafter continued weight loss or maintain weight
Recommendation: caloric restriction; regular exercise; behaviour modification
Physical inactivity Goal: regular moderate-intensity physical activity
Recommendation: 30=60 min moderate-intensity exercise daily
Atherogenic diet Goals: reduced intakes of saturated fats, trans fats and cholesterol
Recommendations: saturated fat 7% of total calories; reduce trans fat; dietary cholesterol
<2200 mg daily; total fat 25-35% of total calories
Cigarette smoking Goal and recommendation: complete smoking cessation
LDL-C Goals: High-risk patients*—LDL cholesterol <1 g/L (2-6 mmol/L)
Therapeutic option—LOL cholesterol <<0-7 g/l (1-8 mmol/L)
Moderately high-risk patientst=LDL cholesterol <1-3 g/L (3-4 mmol/L)
Therapeutic option—LOL cholesteral <<1 gfL (2-6 mmaol/L)
Moderate-risk patientst=—L DL cholesterol <213 g/L (3-4 mmaol/L)
Recommendations: high-risk patients—lifestyle therapies$ and LDL-cholesterol lowering
drug to achieve recommended goal
Moderately high-risk patients—lifestyle therapies; add LOL-cholesterol lowering drug if
necessary to achieve recommended goal when baseline LDL cholesteral 21-3 gfL
(3-4 mmol/L)
Maoderate risk patients—lifestyle therapies; add LDL-cholesteral lowering drug if necessary
to achieve recommended goal when baseline LDL cholesteral 21-6 gfL (41 mmaol/L)
High triglyceride or Goal: insufficient data to establish goal
low HOL-C Recommendation: High-risk patients—consider adding fibrate (preferably fenofibrate) or
nicotinic acid to LOL-lowering drug therapy
Elevated blood pressure Goals: blood pressure <<135/<285 mm Hg. For diabetes or chronic
kidney disease: blood pressure <<130/80 mm Hg
Recommendation: lifestyle therapies; add antihypertensive drug(s) when necessary to
achieve goals of therapy
Elevated glucose Goal: maintenance or reduction in fasting glucose if >1 g/L {5-5 mmol/L). Haemoglobin
ALC <I7.0% for diabetes
Recommendation: lifestyle therapies; add hypoglycaemic agents as necessary to achieve
goal fasting glucose or haemoglobin A1C
Prothrombotic state  Goal: reduction of prothrombotic state
Recommendation: High-risk patients—initiate low-dose aspirin therapy; consider
clopidogrel if aspirin is contraindicated
Moderately high-risk patients—consider low-dose aspirin therapy
Proinflammatory state  Recommendations: no specific therapies

*High-risk patients: those with established atherosclerotic cardiovascular disease, diabetes, or 10-year risk for coronary heart
disease =20%. $Moderately high-risk patients: those with 10-year risk for coronary heart disease 10-20%. $Moderate risk
patients: those with metabolic syndrome but 10-year risk for coronary heart disease << 10%. §Lifestyle therapies include weight
reduction, reqular exercise, and antiatherogenic diet.

Table 2: Targets, goals, and recommendations for clinical management of metabolic syndrome

The metabolic syndrome

Rabert H Eckel, Scott M Grundy, Paul Z Zimmet

Lancet 2005; 365: 1415-28
Avtipetwrnion tov Met2

Weight reduction is best achieved by behavioural change to
reduce energy intake and by physical activity to enhance
energy expenditure.

Caloric intake should be reduced by ~500 calories per day
to produce a weight loss of 0.5-1.0 kg per week.

The goal is to reduce bodyweight by about 7-10% over 6—
12 months, followed by long-term behaviour modification
and maintenance of increased physical activity.

To date, weight reduction drugs have not been particularly
effective for treatment of obesity.

In the USA, bariatric surgery has been used increasingly to
treat patients with morbid obesity. The effectiveness and
safety of bariatric surgery in patients with the metabolic
syndrome has been quite encouraging with 95% of patients
free of the syndrome 1 year after the operation.



Initiation of antihypertensive treatment

Other risk Normal High normal Grade 1 HT Grade 2 HT Grade 3 HT SBP
factors, OD or SBP 120-129 or DBP SBP 130-139 or SBP 140-159 or DBP  SBP 160-179 or DBP 2180 or DBP
disease 80-84 DBP 85-89 90-99 100-109 2110
Lifestyle changes Lifestyle
No other risk L2 BB e changes +
No BP intervention  No BP intervention then drug . = .
factors . immediate
treatment if BP
drug treatment

uncontrolled

Lifestyle changes for HEBTO CIEIEE
for several weeks
. several weeks then
1-2 risk factors . then drug
drug treatment if .
treatment if BP
BP uncontrolled
uncontrolled
3 or more risk
factors, MS, OD
or diabetes Lifestyle changes +  Lifestyle changes +
drug treatment drug treatment

Llfestyle changes +
drug treatment

Established CV
or renal disease

Diabetes




Avtipetwriion tov MetZ pHE TNV Aoknon

» Aufavel v gvacOnoia Twv LOTWV oTNV LVOOUAivn
» Apa geuvolkad ota Autidia Kol otV apetnplaKkn mieon
» MNpokaAei apvntikd Oepuidikd Looluylo




Lipids and Exercise

Duration of exercise effect on lipids

< TG increase delays for several hours after exercise and this effect can persist for 24-48 hours or
several days when exercise is prolonged and intense

< Usually HDL begins to rise after >10 weeks of exercise
< Single exercise sessions reduce postprandial hyperlipidemia but have no other effect on lipids
< After exercise cessation lipids return on original values

< The longer the exercise program lasted the longer the favorable lipid profile remains after exercise
cessation



Agpofroc Xopoc & mapayovtec Met2

[] 1:Int] Sports Med. 2005 Oct;26(8):669-74.

Comment in:
Int ] Sports Med. 2006 Apr; 27(4):343.

Lipid and lipoprotein changes in premenstrual women following step aerobic dance
training.

Mosher PE, Ferquson MA, Arnold RO.

Department of Physical Education, The Sage Colleges, Troy, NY 12130, USA. mosher@sage.edu

» Tuvaikes nAkiac 19-23 (n=32)

> 50 min Aerobic Dance 3 ¢popec/eBdopada (70-80% HRmax)
> Alapkela mapepBaone: 12 eBéopadeg

Opasda cuveXOHEVNG AOKNONG Opada SLAAELHPATIKAG AOKNONG Opada
eAEyxou
l 20oTO0N CWHOTOG l
. Kapdioavanvevotiki avioxn .

“ HDL-Cholesterol t



Xopoc & MetaBoAiko cUvépopo otnv natdikn nAkia
[ 1: Iashan Kanho Hakhoe Chi, 2007 Oct;37(6):902-13. |

[The effects of a physical activity-behavior modification combined intervention[PABM-
intervention) on metabolic risk factors in overaeight and obese elementary school
children]

[article in Korean]

Tak YR, An JY, Kim YA, Woo HY.

Depariment of Nursing, College of Medione, Hanyang University, Korea.

» Mayxvooapka kat YEpBapa modid Anpotikol ZxoAeiov (n=32)

> 50 min Xopo¢ Hip-Hop & acknoslg yupvaotiking 2 popég/efdopada

» 50 min evnuépwon ywa aAlayn dStatpodnc kat tpornou {wng 1 dpopa/eféopdda
» Aldpkelo mapEpPaonc: 8 eBéopadeg

Nepupépera peong
AptnpLakn nieon
TG

Glucose

HDL-Cholesterol .
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BMC Pediatrics
£pOPBLO TPOYPAMA AOKNONG

Research article Open Access
Aerobic exercise in adolescents with obesity: preliminary

evaluation of a modular training program and the modified shuttle
test

Peter HC Klijn*!, Olga H van der Baan-Slootweg? and Henk F van Stel34

BMC Pediatrics 2007, 7:19  doi:10.1186/1471-2431-7-19

Asiypo: n=15 nayvoapka rtodia, nAwkiag 14.7+2.1etwv, BMI = 37.4+3.5 (kg/m?)

> Tuyvotnta: 2 popéc/epdopada yupvaotrpro, 1 popd KoAupuBnTAPLO 1) UTTAOPLEG SPAOTNPLOTNTEG

» 30-60 min acknon 50% HR, ., (aBAomauwdiég, koAUpmt, udatroodaipion, aqua jogging, aqua fitness ), kukAwk mpomdvnaon, puikn evéuvapwaon,
TPlaOAo KTA

» Aldpkela mapepBoaone: 12 eBdopadeg, pe emunpoocdetn dtatpodpikn mapepfoon, POPUAKEUTIKA aywyr], OLKOYEVELAKN TPOMomnoinon
cuunepldpopag

Table |: Anthropometric characteristics and effect sizes of the aerobic training group at baseline and at the end of the |2-week
training period

Baseline End of training p-value Effect size
Height cm 1675 + 0.07 [68.1 + 0.07 P < 0.001 -
Sds-height 0.20 £ 0.94 0.14 £ 0.94 P=0.038 -
Body weight kg 103.7 + 12.4 927+ 11.0 P< 0.001 22
Sds-body weight 553+ |62 421 £ 1.5 P<0.00l |.3
BMI kg/m2 374+ 35 327 +27 P < 0.001 1.9
Sds-BMI 3.2+0.28 18 + 037 P < 0.001 |.6
Total body fat (FM/TBVV%) 434+ 18 96+24 P < 0.001 .0
FFM 587 +70 559+67 P= 0002 1.3

Data are means + 5D. BMI: body mass index; sds: standard deviation score; FM: fat mass; FFM: fat-free mass: TEW: total body weight



2V Dadi= i AgpOfLo mpoypappa AGKNONG

In conclusion, our results show that participation in a var-
ied and structured aerobic exercise program leads to con-

siderable improvements in aerobic performance of
adolescents with severe obesity as measured by maximal

cycle ergometry (peak oxygen uptake) and the modified
shuttle test. We feel that the large improvements in aero-

bic fitness are not the resultant of diet or growth. A rand-
omized controlled trial is necessary to contirm the value

of our exercise program in which, next to aerobic fitness,

data on self-efficacy and quality of life, and long-term out-
come need to be obtained. The modified shuttle test is an

easily administered, reproducible, standardized exercise
test for aerobic capacity of adolescents with obesity and
easier to administer than a maximal cycle ergometer test.

We recommend its use in body weight management pro-
grams.




Eur I Nutr 2001 1) 30:391-400
DOT 107003 94-010-014 8-1

S — Agiypa: n=61 naudid, nAwiag 7-9 etwv

ayopla (n=27) & kopitola (n=34)

Markers of metabolic syndrome in obese children

before and after 1-year lifestyle intervention program 1.800 Kcal nuepnowa npocAndn

C. Pedrosa - B. M. PP. M. Oliveira - . Albuguergue - ¥ . A

C. Simies-Pereira - M. D). Vaz-de-Almeida - Augnon ¢U0'l|(nq 6pa0tnpl0tntaq
F. Correia

Table 3 Bascline and follow-up metabolic chamcten stics of the population shxdy according to treatment assignment

in = 6l) Treat. type Basclime H-MMonth tolloa-up I-Year tollow-up ey
r T r

Cilucose (mgddl) IT BT + 57 790 + 6.2 Tr 44+ 7.2 0177 0343 0730
oT B9 4+ 62 TET X 7.7 201 4+ 108

T-chasl (rmgddl) IT 1660 £+ 274 169 4 4+ 272 I6E 6 4+ 244 LN | 0024 054946
oT 1774 &+ 268 1716 £ 265 1806 4+ 304

HIDL. {rmgsdl) IT 485 + 949 498 + BE 504 + 106 0235 ez
oGT 524 £+ 9.0 505 £ 97 559 +97

T-chol/HIXL. ratio IT 3152 &+ 0T 348 4+ 06D 347 4+ 0.ThH 0377 0413 0145
oGT 347 &+ 0LT2 345 4+ LGT 3.3 4+ D6

LI {rmgddl) IT 154 £+ 245 169 4+ 21.9 154 4+ 223 0119 0013 0955
oGT 1129 4+ 219 7.4 4+ AL3E 1148 &+ 26.4

TGS (gl ) IT TO.2 4+ 559 THX 4+ 2T R TF2 4+ 354 O4E2 158
T T4.6 = 438 65.1 £ 285 T35 4+ 421

Apo A-1 (rmgddl) IT 121.5 &+ 168 126.2 + 168 1229 4+ 15.2 0057 0203
T 1253 £+ 126 1222 4+ 14.0 1309 4+ 14.2

Apo B (mgddl) IT TT.2 4+ 158 T4.3 4+ 138 7514+ 143 033 0501 .533
oG BLE &+ 134 759 4+ 13.4 TT.E 4+ 145

[Cata presented as miean + standard deviation {(50)

Traar treatment, IT individual treatment (r = 42), 7 gmoup-based treatment {(r = 19), T-chal total cholesterol, HOL high-density lipopmotein,
PO lovar-density lipoprotein, Tl triglycarides, Apo A-{ apolipopmicin A-1, Ape 8 apolipopmotein B

E

GLM mepeated measures, comtml ling for gender amnd Tanner stage: r = tiime effect; T = treatment effect; £ *7T = time = treamment interaction
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Original Article Ann Acad Med Singapore 2008:37:186-93 SuVSUaoTIKO MPOYPOHHA AGKNONG

Effects of a 12-week Exercise Training Programme on Aerobic Fitness, Body
Composition, Blood Lipids and C-Reactive Protein in Adolescents with Obesity

Patricia CH Wong, 'rwo, Michael YH Chia 'rio, Ian YY Tsou,  usss secs am. s, Gervals KL Wansaicheong uess sros, mas,
Benedict Tan. ue, John CK Wang,'sw., John Tan, sw, Chung Gon Kim ' sao, Gerald Boh. Y., Darren Lim. oy

Asiypa: n=24 nayvoapka ayopla, nAtkiog 13-14 etwv

Ouada acknong : n=12
Ouada eAéyxou: n=12

» Zuxvotnta 2 popéc/efdopada, 45-60 min agpofila dcknon o€ GUVSUAGCHO pHE avTloTtaoelg (65-85% HR,,.,)
» Alapkela mapeppaong: 12 efdopadeg doknong, xwpeis dtatpodikn mapEppaon

Table 2. Blood Chemustry and Hemodynamic Data of the EG and the CG at
Baseline and at the End of Training

Table 1. General and Anthropometric Characteristics of the EG and the CG
at Baseline and at the End of Training

EG cG EG ce
Pre Post Pre Post
Pre Post Pre Post o EEEEE——
Systolicbleod  119.6= 108 113871 115080 117.0=x62
Age(y) 138+11 - 14315 - pressure (mm Hg)
Height (cm) 164072 165771 1656+88 166983 Diastolicblood 73.8+88 TI+£73 71368 708 £67
Weight(kg) 831281 80.7+8.1 876+92 | 88.9+74 i"-‘sﬁmhim‘:Hg] res reon vsaos | sesos
. S asting bloo J£03 wEI S£02 20
EMI 06+21 204428 31E+44d 31.7+44+ glucose (mmol'L)
DEYA results Total cholesterol 4.5+ 0.8 47+1.0 46+08 45+07
. . - N _ - e a (ol L)
Fat (%) .6+7.2 HE£70 TBx4l ) 363380 HDL cholesterol 13202 13403 12201 | 12202
Fat mass (kg) 0354 202+58 N WNExT48 (el
Leanbody 51374 520+60% 501+114 51.7+117 LDL cholestersl 2.7+ 0.8 2709 29+07 2807
mass (kg) (ol 1)
Trglycerides 11207 1005 1005 1004
BMI: body mass index; CG: control group; EG: exercise group; DEXA: {mmolT)
dual-energy X-ray absorptiometry C-reactive 31x14 41+£350 34x24 4335
Data were presented as the mean value = standard deviation. protem (mg/L)

*F <0.03, Pre-EG vs Post-EG: CG: control group: EG: exercise group
“F <0.03. Pre-CG vs Post-CG: Data were presented as the mean value = standard deviation
+F <005, Post-EG vs Post-CG (ANCOVA) *P <05, Pre-EG vs Post-EG
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Asiypa: n=54 nayvoapka ratdid, nAtkiog 12 £éwg 14 etwv

The Effects of an Exercise Program on Anthropometric,
Metabolic, and Cardiovascular Parameters Table 1. The number of subjects in each exercise group

in Obese Children Group No %

Yun Hee Les, MD", Young Wha Song, MD", Hae Scon Kim, MD", Sun Youn Lee, MDD, ) ) -
Hee Seons Jeong®, Sang-Hoon Sub, PhD*, in Kyoung Pack’, Jo Won Jung, MD", Combined exercise group 20 37.0
Mam Su Kim, MD‘J, Chung Il Noh, MD® and Young Mi Hong, MD*

Aerobic exercise group 16 29.6
Control group 18 33.4
Total 54 100.0

» Zuvduaotiko 60 min/ 3 popég/eBoopada: 2 popEg KUKALKN mpomovnon (8-10 AOKNOELC LLE AVILOTAOELS,
KaBg aoknon 30sec/10 sec StaAeippa, 70-80% tnG pEytotng duvaung), 1 dopd agpofia acknon

» Agpopra acknon 60 min/ 3 popéc/eBdopdada: abAomtadiég, badminton, oxowvaki, avappixnon
(60-80%VO0,,,., - 70-90% HRmax — evepyelakn Samdvn 300 pe 400 Kcal yia kaBe cuvedpiar)

» Aldpkela napepPaong: 10 eBdopddeg

Table 2. Anthropometric data before and after exercise in obese and control groups

Combined exercise group Aerabic exercise group Control group
Before exercise After exercise Before exercise After exercise Before After
Waist circum. (cm) 8455742 78.29x9.72" 8§2.34*8.18 719.637.73" 85671948 82.79=10.70
Mean SBP (mmHg) 129.26 =17.31 119 34 = 15.19* 124251211 116.53 £ 10.99 1253811488 12112 £ 16.03
BMI (kg/m") 26.1212.44 26.65+3.06 26.3412.25 26.06 =2.54 27.371£3.04 26.7613.33

#p<0.05 before exercise vs. after exercise. SBP' systolic blood pressure, BMI: body mass index
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Improvement of the lipid profile with exercise in obese children: A systematic review

Yolanda Escalante *, Jose M. Saavedra, Antonio Garcia-Hermoso, Ana M. Dominguez

Facultad de Ciencias del Deporte, AFIDES Research Group, Universidad de Extremadura, Avda. Universidad s/n, 1007 1-Cdceres, Spain

ABSTRACT

Objective. The objective of this systematic review was to assess the effectiveness of different physical ex-
ercise interventions on the lipid profile (high-density lipoprotein cholesterol (HDL-C), low-density lipopro-
tein cholesterol (LDL-C), total cholesterol (TC), and triglycerides (TG)) of obese children.

Method. A computerized search was made of seven databases using keywords. Effect sizes (ES) and 95%
confidence intervals were calculated, and the heterogeneity (1%) of the studies was estimated using Cochran's
Q-statistic applied to the effect size means. The studies were grouped according to the intervention program—
aerobic alone or combined (aerobic fitness, strength, and flexibility).

Results. Seven studies were selected for review as satisfying the inclusion criteria. Six were randomized
controlled trials (n=318) and one was a controlled clinical trial (groups not randomly assigned) (n=38).
The main cumulative evidence indicates that the programs based on aerobic exercise alone have a moder-
ate (ES= —0.49; [2 =87) and a large effect (ES= —0.55; [?=77) on LDL-C and TG concentrations, respec-
tively; and the programs based on combined exercise have a moderate effect (ES =0.50; 2 =0) on HDL-C
concentration.

Conclusions. The programs based on aerobic exercise (60 min, 3 times,/week, <75% maximum heart rate)
improve the LDL-C and TG concentrations. Moreover, the programs based on combined exercise (=60 min,
= 75% maximum heart rate) also improve the HDL-C concentration.

© 2012 Elsevier Inc. All rights reserved.
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Fig. 2. The effectsof the aembic and combined exermise progrmson: {a ) HOL-C; (k) LOL-C; () TC, and {d) T The size of each data markerindicates the weight assigned to that individual study. 5o that improvements in favor of the exercise group
are ahwrays to the right, the negative effect sizes for LDL-C TC, and TG are plotted to the right to coincide with the positive effect sizes of HDL-C The values of the study of Farpour-Lambert ot al. (20049 were determined by Monte Caro simulation



Opéotng Avtwviadng (2016). Mapayovteg uetaBoAikoU cuvSPOLOU KOl (PUOLOAOYIKESC TTPOCAPUOYEC TNGC OKNONG OTOV UETABOALOUO Kal

otnv kapdiayystakn Asttovpyia untépBapwv/rayvoapkwyv atouwv. AIAAKTOPIKH AIATPIBH, 2EDAA — ANO, Kopotnvi

[ AEITMA J
v
I v n=104 I !
Opasda Aoknong Opada Exéyyou Opdda doknong Opdsda EAéyyou
NoppoBapwy raldlwy NoppoPapwv matduwv YrépPapwy/Nayloapkwy YrepBapwv/MNayloapkwy
(n=29) (n=22) nadwy (n=27) naduwy (n=26)
v v

TUMMETELYOV 0TI APXLIKEG METPROELG (N=68)
- AtEkolay T SURHETOXA Toug (n=4)
- Agv CUPLETELYOV OE OAEG TIC LETPNOELS (N=8)
- AN\ot Advot (n=2)

OMAokAfpwon napsppatikov

TPOYPAPHATOG
(n=54)
v
Y \ 4 \ 4 A 4
Oudbda Aoknong Opabda Exéyyou Opdda Goknanc Oudda EAEyyou
NoppoBapwy rnaidlwy NopuoBapwv natdlwy YrépBapwv/MNayoapkwy YrepPBapwv/MNayioapkwy
(n=12) (n=10) naduwv (n=17) naduwv (n=15)




NepapaTIKOC OXESLOOHOC

Evapén: ApXIKEG HETPNOELS ||~ Napepfotiko mpoypappa doknons 16 eBSopuddwv

1n

NePANATIKEG OUASEG

Opada Acknong Ouada Acknong
NoppoBapwv YnépBapwv/Maxboapkwv
(n=12) (n=17)

sl Npaypatonoinon LETPrioewv 16 eBSOUASEC

E{sll Npaypoatonoinon petpriocewv 32 eBdopadeg

XopaKTNPLOTIKA TIPOYPAHHOTOG ACKNONG

TUnog dAoknong: ZUVSUVAGHOC aEPOPLOC AOKNONG KOl UTKAG
gvéuvapwong dtapketag 60 min pe ouyxvotnta 3 dpopsc/sfdopada
(60-80% HR, ., ko evepyetakn darmavn ~ 300 pe 400 Kcal yia kaBe
ouvedpia)

~ 10 min npoB<puavon

~ 20 min duadpopog

~ 20 min pUikA evéuvapwon

~ 10 min anoBspaneia
Awapkela nopeppaong: 16 eBSouddeC

(ne dratpodLlkéC ouoTaoELS XwPIic mMapEpBaon)

l

Awakomn tTng aocknong 16 eBdopnadeg



MEGOOAOAOIIA

MeTpRoELC

AVIPWTTOUETPLKA XOPOAKTNPLOTIKA

e Jwpatikn pala (kg)

e 'YYoc ano 6pOia B£on (cm)

e Asiktn¢ Madag Zwpatog [BMI (kg/m?2)=wpatikn pala/YPoc and opoia 0£on?]
e Eudpaveila Zwpatog- BSA (m2)

* MepipeTpog HEonG, KOWALAG Kat LoXiou (cm)

* MpocOiomnicOia SLAUETPOG KOWALAG (mm)

e AsppatontuxEg tpltkepalov & yootpokvnuiov (mm)

* JwHATKO Aintog (%), AAunn pala (kg), Mala Airoug (kg)

Aptnplakn nieon
e JuotoAwn nieon (mMmHg)
e AtaotoAkn ntieon (mmHg)

Bloxnulkéc mapapeTpOL

* MAukoln vnoteiag (mg/dL)
e TpwyAukepidia (mg/dL)

* HDL-C (mg/dL)




Mepapatikog oxedLaonog

- aptnpLakn nieon (ouotoAkn, SLLGTOALKN)
- KapSLakn cuxvotnTa
- UTLOKELMEVLKN avTiAnyn tTng KOTIWong

MEeTpRoELS

, , , YNOKEIMENIKH ANTIAHYH THZ KONQZHZ
KOLTOL 'trlv sd)ap I‘lovn svoc (Qﬁiﬁdm@ OMNI Scale of Perceived Exertion: walling/rmming

NPWTOKOAAOU aepOBLaG AOKNONG OE @
(Utter et al., 2002) A{
(I"

epyodLadpopo pe toxutnteg
- 4 kph

- 5.6 kph

- 8 kph

- 3° AENMTO OLNMOKATACTOONG : Mdpat ok

KOUPOLOTIKO
MpaypLoTid

Awapkela 10 Aemtd to KAOe otadLo KOUPQOTIKG

(McMurray & Ondrak, 2011)
lveraumio
KOUPQOTLKO

KOUPOLOTIKO

KuBohou
KOUPOLOTIKO




AnoteAéopata : AeiKTEC TaXVoapKiog

2wpotikn Mala (kg)

54
—@— Noppopapn Eréyyov (n=10)
##ab
£3 —S— Noppopapi Acknong (n=12)
—A— Yréppapa/Mayvoapka Eréyyov (n=15) - -I
—A— Yréppopo/Iaybcapko Acknong (n=17) ##a I )
52 PP a,b
£ S N ‘f
=] =" LT .
& Lot
=2 P b
N 50 7 ‘:4
< s
e -’
3 e
T 49
N . ""
a Lo .
48 - .
a
47
«————Mpéypappa Acknong —, « - —-- Atoxonr Aoknong - - - - - - -
46
"Evapén 16 efoopddeg 32 gfoopdoeg

#p<0,05: oTATIOTIKA ONUAVTIKEG SLadopEg HeTa{l voppoBapwV Kat UTTEpBapwv/moaxUoopKwWV TtatdLwv
#p<0,05: CTOTLOTIKA ONMUAVTIKEG SLadopEC LETAED OpPAd G AoKNONG KoL EAEYXOU

a: OTOTLOTLKA ONMUOVTIKEG SLadopEC ano tnv Evapén

b: otatioTika onUavTikég StadopEg ano Tt 16 Bdopadsg (p<0,05)



AnoteAéopata : AeiKTEC TaXVoapKiog

. Asiktnc Zwpatikne Malac (kg/m?)

—@— Noppopapn Eréyyxov (n=10)
—S— Noppopapn Acknong (n=12)
—&— Yrnéppapo/Iloyvcapka Eréyyov (n=15) ##ab
—— YrépPapa/Tlaydoapke Acknong (n=17) I
o 23 #+a .
£ .-
S | e
s -
W b
)
e
3
= #+a l
€ 2y = @-... . .
g I -------- '-p - -T
= . id . ”
3 .° .-
N L4 L 4 - -
w L4
.l b
\.EE.I a —4—' " }
2 21 ] .’ : :'
a
«———Npéypappa Acknong —, « - - - Atoxonr Aoknong - - - - - - >
20
"Evapén 16 gfoopaodsec 32 gfoopdoscg

#p<0,05: oTATLOTIKA ONUAVTIKEG SLadopEg HeETAEY VopHOBApWV Kot UTIEPBapwV/TaXUoUPKWV TTALSLWV
#p<0,05: OTATLOTIKA ONUAVTIKEG SLadopég LeTal opadag aAoknong Ko EAEyxou

a: OTOTLOTLKA ONMUOVTLKEG Stadopéc ano tnv Evapén

b: otatiotika onpavtikég Stadopéc ano tig 16 efdopadeg (p<0,05)



AnoteAéopata : AeiKTEC TaXVoapKiog

28 - 2 WHATLKO Airtog (%)

—@— Noppopapiy Eréyyov (n=10)
—©— Noppopapn Acknong (n=12)
—&— Yréppapa/Mlaydcapka Eréyyov (n=15)

27

o6 - —— Yréppapa/Tloyvcapka Acknong (n=17) #+ab

25 -

-
-- "
-

24 e

Yopotiké Airog (%0)

23 - -
- - - =
P T
..... —-'

22 -
ac
21 -
«———Mpéypappa Acknong —, « - ___ Atokort AoknongG - - - - - - -
20
"Evapén 16 gfoopadsec 32 gfioopdoeg

#p<0,05: oTATIOTIKA CNUAVTIKEG StadopEg peTal voppoBapwv Kot UTEpBapwv/maxUcapKwV TatdLwv
#p<0,05: OTOTLOTIKA ONUAVTIKEG SLadpopEC LETAED OpAdag AoKNoNG Ko EAEyXOoU

a: OTOTLOTLKA ONMOVTLKEG SLadopEC amo tnv Evapén

b: otatiotika onpavtikég StadopEc ano tig 16 Bdopades (p<0,05)



AnoteAéopata : AeiKTEC TaXVoapKiog
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AnoteAéopata : Mapayovieg Metz
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AnoteAéopata : Mapayovieg Metz
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AnoteAéopata : Mapayovieg Metz
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AnoteAéopata : Mapayovieg Metz
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AnoteAéopata : Mapayovieg Met2

TVGYETIGELS ETOED OSIKTOV TTOYVGUPKLOS KOL TOpayovIeay MetZ

Mgtz Tiewxeln  HDL TG TC ZAI AAII

zscore (mg/dL)  (mg/dL) (mg/dL) (mg/dL) (mmHg) (mmHg)
ootk pado (kg) TOOHH* 347* S STIREE S QOTHEE 4 3THEE 4Q(kk* 83wk
BMI (kg/m?) BOTHH A3gHkH - OOLHKE TRHER ATRHAE S 4Rk A93Hk*
Emgavels oopotog (m?) O THEH 260 -4o8*Hk  ATewkE  3BorkE  4e5kE* 53wk
ITepietpog peonc (cm) B Kk 300%* - 033k 42 HkH 203 SOeH** 3T K
ITepyietpog Kouidg (cm) TOOHH* 282% - 007K 5TGHHH 176 SOeH** 271
ITepietpog 1ayiov (cm) 134 107 107 048 -.131 031 024
AGPETPOC KoLALdS (cm) TOLHH* 327 - O34k TLewkE  458%kE Sk 389%*
Aoyog WHR STLHEH 147 - G29%kE QT Rk 361* 3TSHH 304%*
TIAULVIKO ATTOC T8 K 275% S T29%kK - TO2HRKR AT SHAE SO HH* A00**
ZONUTKO Atog (Yo) Ninlil 372k - G18%F 5Ok 328%* 38THH 275%
Adum pala (kg) ) R 260 - 445 %k R R 403 % A60%** A90H**
Mialo rimovg (kg) QT 2K 398%* -633%kE 509Kk A05%* A4 %k 38R**

Fp<0,05 **p<0,01

s sl *p‘iiﬂ.,[m 1



AnoteAéopata : Mapayovieg Metz
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MPOrPAMMATA AZKHZHS — Mayucapkia

Avaloya pe To Badud mayvoapkiac cuotivovial
kot dStadpopetikol TUTTOU HPACTNPLOTNTEC:

»2e unépPBapa rtodia pe 85 < BMI < 94 %, avaAoya pe TtV nAwkia kot to UAo, mpoteiveTal ypriyopo
nepnatnua, dtadpopoc, aviiopaipion, ok, KOAUUBNoN, XoPOC.

»2e noxVoopka rtotdtd pe BMI 2 95 % npoteivetat kKoAUUBNon, modnAacia, KUKALKN TtPOTIOVNON UE
OTOXO TN MUIKNA evéuvapwon Kat tn BeAtiwon tng agpoflag tkavatntog, StaAslpatiki mponovnon (He
TLEPTIATNAL) APXLKA HE XOLUNAR EvTaon KAl oTadLoKA av§avOHEVN ENMLBApUVON.

» € mayvoapka rtoda pe BMI 2 97 % ovotivetatl KOAUUBNoN, MEPMATAA, TTPOTTOVNGN XOUNARG

£VTOONG LE AVTLOTAOELC TAvVTA KE TV KaBodnynon ko tnv enifAePn e€cldikevpévouv aBAnTtikov
EMLOTAMOVA.

(Hassink, Zapalla, Falini, Datto, 2008; Sothern, 2001)



MPOrPAMMATA AZKHZHS — Mayuoapkia

Mo rtodia kot epnfoug nou eivarl moxVoAPKOL yLa APKETA LEYAAO XPOVLIKO diaotnpa cvotivetol (Hassink
et al., 2008):

> Ta TIPOTIOVNTLKA TtePLEXOpeva tov epappolovtal va Baocifovtol otnv apxni ThE TPOOSEUTIKA
avéavopevnc emBapuvonc.

» vaL EEKLVIIOOUV LE NTTILEC KOl OTN CUVEXELQ LE LETPLEG OE £viaon SpaoTnPLOTNTEC.

> OE MPOXWPENHUEVOU Baduoul mayvoopkio LIOoPEL va EEKLVACOUV aKOMA KoL LE 5 min mepmATROL KoL vou
ow&Avouv o€ KAOE mpomovNTIKN HovAada To XPOVOo AcKNGCNG Tou¢ Katd 1 min.

(Hassink, Zapalla, Falini, Datto, 2008; Sothern, 2001)



MPOrPAMMATA AZKHZHZ — AvcAutdaipio

2e atopa e dSuocAudarpia, n Apepikavikn ABAntiatpikn Etapia (ACSM) npoteivet:
> 10 BaoLKO £160¢ TNG AoKNONG va lval alepOBLOU TUTTOU Kall VOL EVEPYOTIOLEL LEYAAEC MUTKEG OMAOEC.
» n €vtaon T aoknong va Kupaiveto petoaéV 40%-70% tnc HRmax.

» N CUXVOTNTA TWV MPOTIOVNTIKWV HoVASwWV va £ival TouAdxLotovV
5 popEc /eBdopada yia Tn peylotonoinon tng Osputdikng damnavnc.

» N SLAPKELAL TG TPOTTOVNTLKAC povadag va Kupaiveton ord 40 Ewg 60 min.

> HMOKPOTIPOOEOoHO EAEYXO TOU oCWHATIKOU Bapouc (m.x. Stapkela acknong 200-300 min/sfdopada Kat
Bepudikn dartavn >2.000 kcal/sBdopada).

(Durstine et al., 2003; Leon & Sanchez, 2001)



AMERICAN COLLEGE

of SPORTS MEDICINE Exercise and Hypertension KQTEUGUVTI"]plEC 06I’]Vi8§
POSITION STAND ’ ’
This pronouncement was written for the American College of npovpauuatwv aoKn Gn q

s prono

Sports Medicine by Linda 5. Pascatello, Ph.D., FACGSM, (Co-Chair),
Barry A. Franklin, Ph.D., FACSM, (Co-Chair), Rebert Fagard, M.D.,
Ph.D., FACSM, William B. Farquhar, Ph.D., George A. Kelley, D.A.,
FACSM, and Chester A. Ray, Ph.D., FACSM

Ou yevikég 06nyiecg tng ABAnTLatpikng Apepkavikng Etaupeioag (ACSM, 2004) yia to oXedLacuo
NMPOYPAUUATWY ACKNONG OE ATOUO LE UTTEPTOAON CGUVLOTOUV:

» TUmo¢ Aoknong: agpOPLEC SPACTNPLOTNTEC, OL OTIOLEC VA EVEPYOTIOLOUV UEYAAEC LUIKEC OMASEC

» H npomndvnon avilotaocswv 8ev cuotAVETOL WG Baok popdn aocknonc aAlAd Oa npeEneL va
ouvdualetal HE TNV aEPOBLa tpomovnon

» ‘Evtaon tng acknong: va kupaivetot oto 40 €éwg 60% tng VO,

» AwapkeLlo Aoknong: Touldaxtotov 30 min KAOE HEPOA GUVEXOMEVI | CUYKEVTPWTLKA
(apxika 20-30 min/nuépa yra tig 3 npwteg ELSOUASEC,
30-45 min/nuépa yia 4" - 6" gfdopada, 60 min/nuépa ya dtatipnon)

» Zuxvotnta aepofroc aocknonc: 3 £we 7 popég tnv edopada



I Clinical Update

A Review on Post-exercise Hypotension in Hypertensive Individuals

OAHIIEZ AEPOBIAZ2 A2KH2ZH2

Tunog aoknong: EpyonodnAato - Aanedoepyopetpo - TpE€Lo oto vepO

Evtaon: and 40 éwg 80% tng VO,

H vnAni¢ évtaong doknon (70-75% VO,,..,) TtPOKAAEL LEYAAUTEPEG LELWOELG TNG APTNPLAKNG TLEGNG CUYKPLTIKAL
HE TIC peoaieg evtaoelg (50% VO

Zmax)
H ocuvexopevn doknon uneptePel Alyo GUYKPLTLKA ME TN SLAAELUUOTIKN
Awapkela TPWTOKOAAOU doknong: armd 15-20 min €w¢ 50 min

Kataypadn aocknoloyevoug untdtaong: and 30 min €wg 24 wpeg LeTA

Aoknoloyevig unotaon: 11-12 wpeg HETA yLa T cUCTOAWKN Ttieon (5-8 mmHg) kat 4-8 wpeg yLa tn SLoToALKN

niieon (6-8 mmHg) avaloya pe o MPWTOKOAAO Nov epapPUOCTNKE

v’ IT0 UTMEPTOLOLKA ATOLOL GUOTHVETOIL GUVEXAC OlEPOPLA AoKnon HE Eviacn

50 £wg 60% VO,,.., kat dtapketa 30-45 min



- Arg Bras Cardicd 2011;26(5):=100-=109
ICImlcaI Update

A Review on Post-exercise Hypotension in Hypertensive Individuals

Paulo Gomes Anunciagac and Marcos Doederlein Polito
Universidade Estadual de Londrina, Londrina, PR - Brazil

OAHTIEZ AZKHZHZ ME ANTIZTAZEIZ
Tunog aoknong: ZupBatiky & KUKALKA mpomnovnon
‘Evtaon: xapnAnl €éwg vPnAn
AplOuog emavaAnPewv: petaL 8 ka 20
Awapkela StaAeippartoc: petafv 30 ko 120 sec
MNowAla aokRogwV: peTaL 4 Kat 7

v' AGKNOLOYEVAC uTtotacn: anod 1 wpa éwg 10 WPEC HETA, avAAoyd HE TO TPWTOKOAAO nou epapprdoTNKE

v/ IT0 UTLEPTOLOLKA AATOMOL GUOTHVETOL ATIL £WC HETPLOC Evtaon doknon (50% 1RM pe 1 min StaAsppa peta Twv GET

KOl TWV OLOKAOEWV) XPNOLLOTIOLWVTAG MEYAAEG LUTKEC OLASEG

v/ IT0 VOPHOTOOLKA N £VToon HIOPEL va Kupaivetat ano 40-80% 1RM



Kpttipla yia Stakomn tThe mponovnong
ME OVTLOTAOELC

Endavion otndOayxng

Mtwon TNC apTnPLOKAC MLECNC KATW QO TNV TR NPEMLOG
YREPUETPN avénon TNC aAPTNPLOKAC TTLECNC

(2.A.M. > 200 mmHg, A.A.M. > 110 mmHg)

Mtwon ¢ Kapdlaknc cuyxvotntag (> 10 b/min)

Endavion kvavwone, {aAadec, kpua Kat vuypn entdepuida, SUomvola, onUOVILKA
KOmtwon



MPOrPAMMATA AZKHZHZ - Ynéptaon

H Apepikavikiy Akadnuia Nawdiatpiknc (American Academy of Pediatrics, 2010) Statuntwvel Tig
aKOAOUOeC KatevOuUVTNPLEG 06NYiEC avadOopLKA LE TN CUMUETOXA UTIEPTOOLKWV TOLOLWV O alOANTLKEG
SpaoTNPLOTNTEC.

» AAN\OY£C ooV TPOTO {WNC, LE KOONUEPLVA CWUOTIKA paoTneLoTNTA OE GUVOUAOUO LE LOOPPOTINMEVN
dlatta, 0to cUVOAO TWV NALdLWV aveéaptnta av eivatl VOPLOTOOLKA 1} UTTEPTAOLKA.

» H napovoia tng npoinéptaonc dev npEmnel va neplopilel tTn CUUUETOXN EVOG TtatdLlov o€

OLVTOLYWVLOTLKOU TUTTOU 8paoTtnpLlOTNTEC. ZUCTHVETAL:
oAAayn otov TPOomno (wNC

EAEYXOC TOU CWHATLKOU BAPOUC

KaOnNUeEPLVA CWHATIKA dpaoctnplotnta

LOOPPOTINHEVN Slata e EMOVEAEYXO TNG APTNPLAKNAG MLEONC KAOE 6 MLAVEC



NMPOrPAMMATA AZKHZHZ - Yniéptaon

» To Ztaéio | TnC UMEPTAONC, OE ACUUMTWHOTIKA TtoidLd, dev npEmeL val mePLOPLEL T GUMHETOXN TOU OE

OLVTOLYWVLOTLKOU TUTTOU SpatoTnpLOTNTEC.

ZUOTAVETOL:

- aAAayn otov Tpomno {wNG

- EA\EYX0C TOU CWHATIKOU BApoug

- KONUEPLV cwHATLKA dpaoctnpLotnta

- LOOPPOTINUEVN Siouta e eMavEAEYXO TNE APTNPELAKAC Ttieong o€ 1-2 eBSOUAOEC.

- AV OL TLHEG TTa PO EVOUV oTa dLa emimeda Oa mpEMeL va apXioeL cuoTNHATIKA TTapakoAovOnon Kot
Oeparmnevtikni aywyn HE TaPAAANAN anwAslo cwpatikol Bapouc (av kpivetat amapaitnto)



NMPOrPAMMATA AZKHZHZ - Yniéptaon

» To Ztadio Il TG UMEPTAONC, OE CUUMTWHOTIKA N 1N adLd, nepLlopileL Tn CUUHETOXN TOU OF
OLVTAYWVLOTLKOU TUTTOU 6paoTnpLOTNTEC.

ZUOTHVETOL:

- EAey)XOC¢ TOL CWHATLKOU BApoug

- LoOOppoOMNUEVN diata

- EMOVEAEYYO TNG apTNPLAKNG Iieonc KaBe eBdopada.

NapdAAnAa, Oa mpEneL va apXioel cUOTNMATLKA TTaPaKoAoUOnon Ko Oepareutikn aywyn (av kpivetou
arnopaitnto)

» MoapdAAnAa LLE TNV UTEPTAON OTAV CUVUTIAPYXOUV Kot AAAC KAPSLOYYELOLKAL VOOTILLOTOL I GUMLULETOXN O€
OLVTOYWVLOTLKEG Spaotnplotntec Ba mpEmel va e€etaletal avaloya e Tov TUMO Kat Th coBapotnta Twv
ooOeveLwv.



2 Na Oupaorte...

.:
i
1
E

MetaBoAwko ZUvépopo
&
Aoknon




do e =By B s Y

Mpotewodpevn BiBAoypadia

Ehrman J.K, Gordon P.M., Visich P.S. & Keteyian S.J. (2023). KAwikny Epyouatodoyia, Emip. EAANVIKNC €kdoong: Aouda EAEvn, ZunAtog HAlag, Imaong
Anootolog, Tokpakidng 2apBag, University Studio Press - Avwvupocg Etatpia Mpadikwyv Texvwy Kat Ekdooswv, Oscoalovikn.

Raven P.B., Wasserman D.H., Squires W.G. & Murray T.D. (2016). QuotoAoyia tng¢ Aoknong: Mia OAtotikn Mpocéyyion. Empéleia: Tokpakidng 2., XplotoUAag
K. & ZunAwoc H., Ekdooelg Aayoc Anuntplog, ABriva, ISBN: 978-960-7875-90-7.

Powers S.K. & Howley E.T. (2018). QuatoAoyia tn¢ Aoknong: Oswpia kot Epapuoyeg Evpwotiag kat Amodoong. Broken Hill Puplisher Ltd, Nicosia, Cyprus.
ACSM (2013). ACSM's Guidelines for Exercise Testing and Prescription, Lippincott Williams & Wilkins, ISBN/ISSN: 9781609139551.

Farrell P.A., Joyner M.J. & Caiozzo V.J. (2012). ACSM's Advanced Exercise Physiology, Lippincott Williams & Wilkins, ISBN/ISSN: 9780781797801.

Hoeger W.W.K. & Hoeger, S.A. (2011). Principles and Labs for Fitness and Wellness, 11t Ed. Brooks Cole, Pacific Grove, CA, USA. ISBN: 978-0-840-06945-0

Tokpakidng 2apBBag (2003). Aoknon kat Xpovieg MNadrosig. lotpikeg Ekdooelg MaoyaAidn, ABrva.
Tokpakidng 2. & BoAakAncg K. (2008). H aoknon w¢ JepamevTiko uEco aoBevwy UE otepaviaia vooo. latpikég Ekdooelc NaoyaAidn.

Apxeila SlaAé€ewv pabnupatog “®204-KAwikn) Epyoduaioloyia’ (2025). Metamtuylako Mpoypappa “Q@uotodoyia tnc Aoknong kot Mpormovntikn”, TUAUQ
Ermiotiung uoikng Aywyng kot ABAntiopou, Anpokplteiov Navemniotnuiov ©padkng, Kopotnvn.


http://www.lww.com/search?authors=8cfa0bb3f0894f96b5086d924a57d73d
http://www.lww.com/search?authors=8cfa0bb3f0894f96b5086d924a57d73d
http://www.lww.com/search?authors=8cfa0bb3f0894f96b5086d924a57d73d
http://www.lww.com/search?authors=8cfa0bb3f0894f96b5086d924a57d73d
http://www.lww.com/search?authors=8cfa0bb3f0894f96b5086d924a57d73d
http://www.lww.com/search?authors=8cfa0bb3f0894f96b5086d924a57d73d
http://www.lww.com/search?authors=8cfa0bb3f0894f96b5086d924a57d73d
http://www.lww.com/search?authors=869016d0417d45f28a7cadd4f6909c82
http://www.lww.com/search?authors=869016d0417d45f28a7cadd4f6909c82
http://www.lww.com/search?authors=869016d0417d45f28a7cadd4f6909c82
http://www.lww.com/search?authors=869016d0417d45f28a7cadd4f6909c82
http://www.lww.com/search?authors=81eed370590047598965659eb9179a4b
http://www.lww.com/search?authors=81eed370590047598965659eb9179a4b
http://www.lww.com/search?authors=81eed370590047598965659eb9179a4b
http://www.lww.com/search?authors=81eed370590047598965659eb9179a4b
http://www.lww.com/search?authors=81eed370590047598965659eb9179a4b

	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Κριτήρια της Ευρωπαϊκής Ομάδας για τη μελέτη της Αντίστασης στην Ινσουλίνη (European Group for the Study of Insulin Resistance) 
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Η αποθηκευτική ικανότητα του λιπώδους ιστού
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 27
	Συχνότητα εμφάνισης ΜετΣ
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Αντιμετώπιση του ΜετΣ
	Slide Number 49
	Slide Number 50
	Αντιμετώπιση παραγόντων κινδύνου
	Αντιμετώπιση παραγόντων κινδύνου
	Αντιμετώπιση του ΜετΣ
	Slide Number 54
	Αντιμετώπιση του ΜετΣ με την άσκηση
	Lipids and Exercise
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65
	Slide Number 66
	Slide Number 67
	Slide Number 68
	Slide Number 69
	Slide Number 70
	Slide Number 71
	Slide Number 72
	Slide Number 73
	Slide Number 74
	Slide Number 75
	Slide Number 76
	Slide Number 77
	Slide Number 78
	Slide Number 79
	Slide Number 80
	Slide Number 81
	Slide Number 82
	Slide Number 83
	Slide Number 84
	Slide Number 85
	Slide Number 86
	Slide Number 87
	Slide Number 88
	Slide Number 89
	Slide Number 90
	Slide Number 91
	Slide Number 92
	Slide Number 93
	Slide Number 94

