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Anparpites Navenigihue Badens

¢ Avtiotaon otnVv WWooulivn
o Au&nuéva TplyAukepidia i A
e Mewwpévn HDL-xoAnotepOAn A R ——

, he Insulin Resistarice
* YLEpVOOUALVaLUia B Metabolic Svndrome::
) nt N D
e Ynieptaon

[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]
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Presenter
Presentation Notes
Η παχυσαρκία τόσο στα παιδιά όσο και στους ενήλικες συνδέεται με μεταβολικές και ενδοκρινικές διαταραχές όπως είναι η υπερινσουλιναιμία, η μη ανοχή γλυκόζης, η υπέρταση και η δυσλιπιδαιμία που προδιαθέτουν τα άτομα σε πρόωρη ανάπτυξη καρδιαγγειακής νόσου και διαβήτη τύπου 2.  
Η ομαδοποίηση όλων αυτών των κλινικών και μεταβολικών διαταραχών, που αλληλοσχετίζονται μεταξύ τους, έχει περιγραφεί ως Μεταβολικό Σύνδρομο και αποτελεί έναν σημαντικό παράγοντα κινδύνου για την εμφάνιση καρδιαγγειακών συμβαμάτων στην ενήλικη ζωή.
 Το ΜετΣ θεωρείται ως το αποτέλεσμα αναπτυξιακών, γενετικών, βιολογικών και περιβαλλοντικών παραγόντων που προκύπτουν από το σύγχρονο τρόπο ζωής και η ύπαρξη ενός συμπλέγματος με αυξημένη αρτηριακή πίεση, διαβήτη, παχυσαρκίας και άλλων μεταβολικών διαταραχών είχε αναγνωριστεί από τον Reaven το 1988.
 Ο Reaven (1988) επισήμανε ότι η αντίσταση στην ινσουλίνη ήταν το κύριο συστατικό ενός συνόλου μεταβολικών διαταραχών, οι οποίες δεν περιελάμβαναν απαραίτητα κλασικούς παράγοντες κινδύνου όπως η αυξημένη LDL χοληστερόλη, αλλά χαρακτηρίζονταν επίσης από αυξημένη συγκέντρωση τριγλυκεριδίων, χαμηλή HDL χοληστερόλη, υπερινσουλιναιμία νηστείας και αυξημένη αρτηριακή πίεση. Κάθε μια ωστόσο από τις καταστάσεις αυτές, αποτελεί μια ανεξάρτητη διαταραχή και ταυτόχρονα ένα χωριστό παράγοντα κινδύνου για καρδιαγγειακή νόσο, που είναι η κύρια αιτία θνησιμότητας και θνητότητας στο σύγχρονο δυτικό κόσμο.
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MetaoAko ocuvépopo

e 2ZUVOpopo Reaven
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e ZUV&popo Avtiotaong otnv lvooulivn
o Oavatndopa tetpada

e AUOHETABOALKO N KOLPSLOUETABOALKO

ouvépopo
e Kwéwag 277.7 otnv ICD-9

The International Classification of Diseases, 9th
Revision, Clinical Modification" (ICD-9-CM)
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ry’% g icPAA-ANO OpLoo¢ Tou petaBoAikov cuvdpopou katd WHO (1999)

Anparpites Navenigihue Badens

Napovuoia TOUAAXLOTOV EVOC QO TA TIOLPOLKATW OTOLXELAL:
> Awatoapaxn avoxng YAukolng (IGT)

> Zakxapwdng dtapfnitng tumnou 2

» Avtiotaon otnv WWeouAivn

KOLL TOLUTOXPOVI TIOLPOUGia 2 1 MEPLOGOTEPWV OO TOL TALPOLKATW CTOLXELOL:
> Auénuévn aptnplokn rtieon (2140/90 mmHg)
> Avénuéva tplyAukepidia (2150 mg/dL n/kat eAattwpévn HDL-xoAnotepoAn
(avdpec<35 mg/dL, yuvaikec<39mg/dL)
» Kevtpwn maxvoapkia (W/H ratio: avépec > 0.90, yuvaikeg > 0.85 rj/kat BMI > 30 kg/m?)
» MikpoAeukwpatoupia (puOpoG anékkplong Asukwpativng ota ovpa >20 pg/min)

WHO. Definition, Diagnosis and Classification of Diabetes Mellitus and Its Complications: Report of a WHO Consultation. Geneva: WHO, 1999; Takamiya et al. (2004). Diabetes Care, 27(12): 2977-79.
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"’;;);i' c®OAA-ANO OPLOHAC Tou peTaBOAIKOU cuvSpApou katd EGIR (1999)

Kpttipla tn¢ Evpwnaikng Opadag yia tn peAétn tng Avtiotaong otnv lvaouAivn (European Group for the Study of Insulin
Resistance)

Avtiotaon otnVv LVOOUALVN - UTtEPLVOOUALVALUia

® TLur} L(WOOUAIVNG VNOTELOG 0TO AVWTEPO 25% TWV TLHWV TOU [N dtaBntikol mAnBucpou

Zuv 22 ano ta akéAovOa kpitipla:
® Avti-uneptaoiki ¢apprakeuTiky aywyn f/kot vpnAn AN (2140/90 mmHg)
e AucAutidapiia: tptyAukepidia 2177 mg/dL r3/ko HDL-C <39 mg/dL
® Kevtpikn maxvooapkio: mepieTpog péEong 294 cm (avdpecg) R 280 cm (yuvalikeg)

®[AuKOIn vnoteiag 2110 mg/dL

Diabet Med 1999; 16: 442-443



OpLopdg tou petaBoAikol ocuvdépopou kata NCEP- ATP Il (2001)

/Sni ®AA-aNG

Anparpites Navenigihue Badens

Awayvwon dtav uTtdpyouV 3 oo aUToUG TOUG TTOLPALYOVTEG

Napdyovtog Kivéuvou OpLa

Nepipetpog péong

Avépeg >102 cm (>40 in)
Mfuvaikeg >88 cm (> 35 in)
TpwyAukepidia 2150 mg/dL
HDL-C

Avdpeg <40 mg/dL
Ffuvaikeg <50 mg/dL
Aptnplakn mieon 2130 / 285 mmHg
Mukoln vnoteiog >100 mg/dL

Apepkavikr) Emutpon Eldwkwv: National Cholesterol Education Program
— Adult Treatment Panel (NCEP- ATP Ill, 2001), American Heart Association (2004)

Grundy et al. (2004). Circulation, 109: 433-438
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Anparpites Navenigihue Badens

OpLopo¢ tou petaBoAikov ocuvdpopou kata IDF (2006)

International Diabetes Federation

Napoucia KEVTPLKAG IMOXUoOPKIOG

(mepudpépela péong 2 94 cm yia avépeg kat 2 80 cm yia yuvaikeg Eupwnaikig kataywyng)
Kol ortolovdnmote dU0 Ao Ta MAPOKATW oToLXELaL:

> Auv€nuéva tpyhukepidia (2150 mg/dl i APn Bgpaneiag yia auth T Statapaxn)

» EAattwpévn HDL-xoAnotepoAn (avépeg <40 mg/dl, yuvaikeg <50 mg/dl R AYn Bepaneiog
yla auth ™ Statapoxni)

» Auv€nuévn aptnplakn nieon (ouotoAtki2130 mmHg, StactoAkn 285 mmHg | AnYn
oVTLOTIEPTAOLKNA G aLYyWYNG)

» Av€nuévn yAukoln vnoteiog (2 100 mg/dl i 5,6 mmol/l) R mponyoUuevn dtayvwon ZA tomou 2

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

= 5798 participants without Waist circumference
data;

» 12684 pariicipants without blood pressure
information;

#1965 participants without HDL-C data:

» 68 participants without friglycaride data;

» 70 participants without blood glycemia
information;

= 13 participants without uric acid data

# 53 participanis without follow-up information

36363 participants remain

l

ll\.n'!elSold |Metsnuw

MetS Non-MetS MetS Non-MetS
(n=12594) (n=23769) (n=14137) (n=22226)

Ag. 1 The fiow chart of the prasent study
Abbreviations: HDL-C, high-density lipoprotein cholestesol, Mets, metabol cS)‘ﬂd'OI’!(‘:MaISd the old version of Met SMets _ the new wversonof 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
III) criteria [21], the old version of MetS (MetS ;) 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) fasting
plasma glucose level =100 mg/dl; (4) fasting triglyceride
level 2150 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
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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
disease); HF (heart failure); MASLD (metabolic dysfunction-associated steatotic liver disease); OSA
(obstructive sleep apnea}; PCOS (polycystic ovarian syndrome); POI (primary ovarian insufficiency).

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

CRHM Health Stages Definition

Individuals without overweight/ obesity, abdominal
obesity, metabolic risk factors (arterial hy pertension,
hypertriglyceridemia, MetS, diabetes mellitus),
CKD, MASLD, or subclinical/ clinical CVD

s Stage lla Excess adiposity
0 Stage lal: Overweight (BMI =25 kg_fmz] or
high-normal waist circumference (>80,/94 cm

Stage 00 No CRHM risk factors

inwomen, men)
O Stage llaZ: Obesity (BMI =30 kgj’mlj or
Stage I Excess and/ or abdominal obesity (waist circumference
dysfunctional adiposity >86,/102 cm in women,/men)

s Stage lIb: Dysfunctional adiposity

0 Excess adiposity with prediabetes (fasting
blood glucose >100-125 mg/ dL, HbAlc
57-6.4%, or OGTT with plasma glucose
>140-199 mg/dL at 2 h)

s Individuals with one or more of the following
 Metabolic risk factors (arterial hypertension,

Stage II: Metabolic risk factors, hy pertriglyceridemia, MetS, diabetes mellitus)
CKD, or MASLD = Low or moderate-risk CKD {according to
KDIGO dassification)

2 MASLD with fibrosis stage FI-F1

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

. Risk equivalents of subclinical CVIx

Stage 1L Subclinical CVI 3 Very high 10-year cardiovascular risk
{according to SCORE-2, SCORE-20F, or
SCORE-2 Diabetes)

©  High or very high-risk CKD (according to
KDIGO classification)

o MASLD with fibrosis stage F2-F4.

= Clindcal CVD {ASCVD, HF) among individuals
with excess, dysfunctional adiposity, other
metabolic risk factors, CKD, or MASLD
Stage IV: Clinical CVD O 5_!215\2 “a: Withoutend-stage renal disease or
cirrhosis.

0 Stage IVb: With end-stage renal disease (CKD
stage V, under renal re-placement therapy, or
kidney transplantation) and / or cirrhosis.

Abbreviations. ASCVD [atherosdencéc candiovascular disease); BMI (body mass index); CTRID (chaonic kidney
diseaw ) OV D (cardiov ascular disease); FPG (fasting plasma glacose); Hed 1e (hemeglobin Ale); HF (heart failure);
KNGO (kidne y disease: improving global cutcomes); MASLD (metabolic dy sfunction-associated steatotic liver
disease); MetS (metabolic syndrome); OGTT (oml ghicose toleranoe test); SCORE-2 (systematic coronany risk
evaluation for individuals under 70 yearsj; STORE-2 Diabetes {systematic coronary riskev aluation for individuals
with diabetes); SCORE-20F {systematic coronary risk evaluation for older people).
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- Citation: Fahed, GG;; Aoun, L.; Bou
Review ) . Zerdan, M.; Allam, 5.; Bou Zerdan,
ﬁ:?&?;eiﬂg?o?f: Updates on Pathophysiology and M_; Bouferraa, Y; Assi, HI. Metabolic
Syndrome: Updates on
Gracla Fahed !, Laurence Aoun %, Morgan Bou Zerdan !, Sabine Allam !, Maroun Bou Zerdan ', Table 1. Evolution of metabolic syndrome diagnostic definitions throughout the years. ) ) P )
Voussel Bouferraa * and Hazem 1. Assi ® Pathophysiology and Management in
tinical Criteria 2021. Int. J. Mol. 5ci. 2022, 23, 786.
Clinica Diagnosis https:/ /doi.org /10.3390/
Measure Central Obesity Blood Gle High TG Low HDL High BP B
Hjms23020786
AHA/ .
INTETR O o
(2009) >40" (men) or =3 criteria
[4] 35" (women) e <d0mg/dL =130 mmHg
s =150 mg/dL {men) or systolic and /or
e WC or <50 mg/dL =85 mmHg
IDF 537" (men) or o IFG or o on TG txt (women) or diastolic or >3 criteria one of
(2_[!15) T ) + on high blood o on HDL txt on HTN txt which should be
[5.6] women) or 3 Gle txt or central obesity
e BMI>30kg/m? ¢ T2DMdx
2130 mmHg
ATPIL WC e <0 n;g/d L systolic and
(2001) =40" (men) or i’;‘;; "/‘ L =85 mmHg >3 criteria
[7] >35" (women) (womfm) diastolic or
on HTN txt
~180 =140 mmHg
EGIR s WC - = e <39mg/dL systolic and
e [FGor mg/dL =3 criteria one of
(1999) >37” (men) or . IGT & {men and =90 mmHg = .
[8] women) diastolic or which should be IR
=32" (women) N
on HTN txt
WHO s Waist,/hip ratio > o IFG orx e <35mg/dL =140 mmHg
(1998) 0.9 (menj or > e UGTor {men) or systolic and >3 criteria one of
(1] 0.85 (womenjor | ot <39 mg/dL =90 mmHg which should be IR **
s BMI>30 kg/ m?2 {women) diastolic

Note 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, ATPIIL: National Cholesterol
Education Program Adult Treatment Panel I1I; 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.
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Harmonizing the Metabolic Syndrome P s s " :
A Jgint Interim St g t of the International D}:ahetes Federation Task Force on Epidemiclogy and Tahle 1 L] Grltﬂ rla fnr cllﬂll:ﬂl Dlagnns Is ﬂf thE

Prevention; National Heart, Lung, and Blood Institute; American Heart Association; World Heart Federation; M b I- 5 d
International Atherosclerosis Society; and International Association for the Study of Obesity Etﬂ ﬂ ||: yn rDmE
K.G.M.M. Albarti, Robert H. Eckel, Scott M. Grundy, Faul Z. Zimmet, James |. Cleeman, Karen A. Donato, Jean-Charles Fruchart, W.
Philip T. Jamas, Cathering M. Loria and Sidney C. Smith

Measure Categorical Cut Points

EE hitpfddoi org0. H181ACIRCULATIONAHA 109192644
Crrculetion. 2009,12001640-164%

Oniginal published October 19, 2009 Elevated waist circumference* Population- and

. . country-specific definitions
Mﬂgﬂ- Elevated triglycerides (drug treatment =150 mg/dL (1.7 mmol/L)

for elevated triglycerides is an
alternate indicatort)

Reduced HDL-C (drug treatment for <40 mg/dL (1.0 mmol/L) in

reduced HDL-C is an alternate males;

indicatort) <50 mg/dL (1.3 mmol/L) in
females

Elevated blood pressure Systolic =130 and/or diastolic

(antihypertensive drug treatment in a =85 mm Hg

patient with a history of hypertension
is an alternate indicator)

Elevated fasting glucoset (drug =100 mg/dL
treatment of elevated glucose is an
alternate indicator)




Harmonizing the Metabolic Syndrome

A Joint Interim Statement of the International Diabetes Federation Task Force on Epidemiology and - -
Prevention; Mational 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, Denate, Jean-Charles Fruchart, W.
Philip T. James, Catherine M. Loria and Sidney ©. Smith

EED hitp e dor orgM10. 1 16 VCIRCULATIONAHA 109,192644
o EEUIICRELE Crciiion 2009,120 1540-1645
Criginally published October 19, 2008

Table 2. Current Recommended Waist Gircumference 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 c¢m (increased risk) =80 cm (increased risk)
=102 cm (still higher risk) =88 cm (still higher risk)

United States AHA/NHLBI (ATP 1lly* (5) =102 cm =88 cm

Canada Health Canada (8,9) =102 cm =88 cm

European European Cardiovascular Societies (10) =102 cm =88 cm

Asian (including Japanese) IDF (4) =90 cm =80 cm

Asian WHO (11) =90 cm =80 cm

Japanese Japanese Obesity Society (12) =85 cm =90 cm

China Cooperative Task Force (13) =85 cm =80 cm

Middle East, Mediterranean IDF (4) =94 cm =80 cm

Sub-Saharan African IDF (4) =094 cm =80 cm

Ethnic Central and South American IDF (4) =90 cm =80 cm

*Recent AHA/NHLBI guidelines for metabolic syndrome recognize an increased risk for CVD and diabetes at waist-circumference thresholds of =94 cm 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,
249471

Three or more of the following

Fasting
glucose
=6.1 mmol/L
(2110 mg/dL)

Cruz et al.

J Clin Endocrinol
Metab, 2004,

89, 108-1322

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
=110 mg/dL
(additional
analysis with
>100 mg/dL)

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

WC >75"
percentile

WC >90™
percentile
(age-, sex- and
race-specific,
NHANES i1}

BMI —Z score
22.0 (age- and
sex-specific)

WC =90t
percentile
(sex-specific,
NHANES I11)

Triglycerides
2110 mg/dL

(age-specific,
NCEP)

Triglycerides
21.1 mmol/L
(2100 mg/dL)

Triglycerides
290 percentile
(age- and
sex-specific,
NHANES 1)

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

Triglycerides
>110 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,
NHAMNES [l1)

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

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

Blood pressure
200" percentile
(age-, sex- and

height-specific,
NHEPEP)

Blood pressure
>90™ percentile

Blood pressure

>90™ percentile
(age-, sex- and

height-specific,
NHBPEP)

Blood pressure
>95h percentile
(age-, sex- and
height-specific,
NHBPEP)

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




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

Age group
(years)

Glucose

Blood (mmol/L) or

Triglycerides pressure

known T2DM

6-<10

Metabolic syndrome cannot be diagnosed, but further
=90* measurements should be made if there is a family history of
percentile metabolic syndrome, T2DM, dyslipidemia, cardiovascular
disease, hypertension and/or obesity.

10-<16
Metabolic
syndrome

>5.6 mmol/L
(100 mg/dL)
=Q0*
percentile or | 21.7 mmol/L | <1.03 mmol/L
adult cut-off if | (2150 mg/dL) | (<40 mg/dL)

lower

Systolic 2130/
diastolic 285
mm Hg

(If 25.6
mmol/L [or
known T2DM]
recommend
an OGTT)

16+
Metabolic
syndrome

Use existing IDF criteria for adults, ie:

Central obesity (defined as waist circumference = 94em 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 B9 =130 or diastolic B8 =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; HDL-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)

Kpttiipla Ektipnong NMapayoviwv
MetafBoAikol Zuvépopou
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Endothehal Dysfunction

Procoagulant State

Hypertension
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Glucose Intolerance

Hyperimsulinanaemia

Insulin Resistance

Obesity

O napayovteg Tou M2 Ootav opadomolouvial £X0UV CUVEPYATIKR dpdon Kot au§Avouv aKOHO MEPLOOOTEPO
ToV Kivéuvo kdNAwong adnpwpatiknG vVOooU Kat cakyxapwdoug dtapnitn tomnov Il.

(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



“IKTEGAA-2NO
. dp Anpoxpites Navenisthus Badens

NaBoyéveon tov MetafoAkov Zuvépouou

Eniktnta aita

insulin resistance,
high blood pressure
e Avtiotaon otnv LVOOUALvVN
e Kevtpki mayvoopkio Metabolic
Syndrome
y y

abnormal _ 4 f _/ obese or

cholesterol levels overweight

N
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Anparpites Navenigihue Badens

Avtiotaon otnv tvoouAivn

AAANAENiSpaON TWV HNXOVLIOHWYV TIOU EVEXOVTOLL
otnv avantuén tov Metz

Nopwéelg

Fevetikol

TLOLPALYOVTEG Aerrivn

ENO
Ayyelotacivn Il

Awatpodn

ZWHOTKA
Aaoknon

; Abdunovektivn

dDappoka

KolAlakn mayvoapkio

(Redon et al., 2009)
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Figure 1. Mechanisms highlighting MetS pathophysiology.
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The prevalence of the metabolic syndrome in Greece: The
MetS-Greece Multicentre Study

V. G. Athyros,"*** V. L. Bouloukos,* A. N. Pehlivanidis,"* A. A. Papageorgion,®
S. G. Dionysopoulon,®® 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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Table § Diet quality (assessed by the Healthy Fating Tndex) in association with nutrient intakes, fod consumption, and cardiovaseular disease

ORIGINAL ARTICLE tisk factars in children and adolescents in Crete, Gresce
Diet quality
“Poor” (HE1 <51)  “Needs improvement” (HEI S1-80)  “Good” (HEI >80)
Metabolic syndrome in children and adolescents in Crete, ) i) il
. e . . . . Cardiovascular risk factors
Greece, and association with diet quality and physical fitness o Jas0s . 15003 .
BMI (ki) 20202 209201 19.9:05 0040
. . . o WC (em) 88205 685203 66410 0069
Manolis Linardakis « George Bertsias « Katerina Sarri « Waistheicht ratio 0464001 0454001 044001 0044
Angeliki Papadaki - Anthony Kafatos SEP (mmHg) 116410 1168210 120212 0003
DBP (mimbg) 66205 670204 59414 0708
FBG (mmoll) 4572003 4512002 4614008 0651
C (mmol) 5162008 5022004 502:0.10 0213
q a 7 a g HDLC fmmal) 136002 1352001 131003 0084
n=1.209 nadia ko E(I)ﬂ BOl I']AI.KI.QC 3 ewg 17 eTwyv T6 (mmall) 0652002 0652001 068:0.03 034
IDL-C (mmoll) 2762003 2672002 269:0.08 041
TCHDLC ratio 3352004 1332003 1432009 0419
No. of MetSyn risk fictors 0852005 0772003 062:0.09 001

Children (3 to 12 172 years) Adolescents (12 1/2 o 17 1.2 years)  Total Weist cic

Boys N (%) E

Norisk factors 118 (42.1) 10 (42.0) 28 (42.1) fga'mm”m_“

1 risk factor 117 (418) 106 (40.5) 73 (41.1) E

2 risk factors 33 (11.8) 35 (134) 68 (12.5)

>3Risk factors 12 (43) 11(42) 2 (4.2) g

Girls .

Norsk factors 121 (39.9) 160 (44.0) 281 (42.1) 3

1 risk factor 131 43.2) 158 (43.4) 289 (433) 2

2 risk fictor 30 (129) 4 (9.3) 7 (10.9) Z Tighoetds —63

>3Risk factors 12 (4.0) 12 3.3) % (3.6) -
| Il 0 D 0 B »

Percent
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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 et al [43] 2906 (white) population-based Events-rate (8 years) Fasting plasma Higher risk in subjects
200 triglycerides and HDL which combine hypertension
! and dyslipidemia
Schillaci ef al. [44] 1749 (white) hypertensive patients ~ Cardiac and cerebrovascular ATP NI I'wice risk for both cardiac
o events-rate (10.9 years) and cerebral events
Onat et al. [46] ,~ 2zz5 (white) hypertensive patients  Cardiovascular morbidity Plasma triglycerides and HDL ~ Higher the risk in subjects
5 and mortality (4.1 years) with dyslipidemia
Dekker ef al. [46] 200 64 (white) Population-based Cardiovascular morbidity and ATP Ill, WHO, EGIR, ACE Twice the risk
zoo mortality (10 years)
Mancia et al. [16] 1 (white) population-based All-cause death (148 months) ATP I Higher risk
Zanchetti et al. [40] » 4 (white) Cardiovascular morbidity and ATE I No significant difference
mortality (4 years) was found between patients
with and without MS

ACE, angiotensin-converting enzyme; ATP Ill, Adult Treatment Panel lll; EGIR, European Group of Insulin Resistance; HDL, high-density lipoprotein; MS, metabolic
syndrome.
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ORIGINAL ARTICLE 110 p=11.0" Obesity
Increase in Body Mass Index and Waist Circumference Is Associated with Systolic _—
High Blood Pressure in Children and Adolescents in Mexico City 105 -
Samuel Flores-Huerta,* Miguel Klinder-Kliinder,” Lorenzo Reyes de la Cruz,” and José Ignacio Santos®
o = 100 -
M pertment of Peclani Mexica, DF,, Mexico o
Depuarimiend of Exper, 5 JE: 95 i
E 90 -
’ e
5-8 etwv (n=474) @
5 85
9 £w¢ 12 sTwv (n=643
( ) “ 80 - *p=0.001 *p=0.001 "*p=0.01
13 €wg 17 eTtwv (n=912) o
o 75
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Table 1. Anthropometric and blood pressure measurements g 70 4 Diastolic N p __6_'____- Obesity
ot p=7.0 o woe i
Age (years) B 65 P =20 Overweight
_ * * ___—= Normal
Characteristics Total 58 9-12 13-17 60 4 [i =57 -— o
n 209 a4 643 912 s
Weight (ke 474166 257468 094119 ST24 118 p=2.0 -
Stature (cm)® 1447 £ 178 1204 £ 80 1412 £97 1599 + 7.8 55 4 -~
BMI (kg/m’) 205 +42 175429 202 +42 223439
BMI (percentile)” 612£277 674+ 2.1 690 £ 289 659 + 265 50 T .
WC (em)’ 68+ 127 §1.2+ 84 670+ 111 6.1+ 106 5-8 g9-12 13-17
SBP
Percentile” 306+ 242 32421 339 +£246 279+ 43 Age inyears
Females (mm Hg)" 96.6 £ 10.1 894+ 83 974 £9.6 99.8 + 9.4
Males (mm Hg)® 99.6 4+ 109 918+ 88 979 +94 104.9 + 1001
DBP
Percentile’ S0.1+212 4694207 5024199 51842202
Females (mm Hg)" 61378 5.6+ 63 013271 04274
Males (mm Hg)" 623+ 80 ST0+ 67 613 +70 637+ 17
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ORIGINAL RESEARCH

Childhood obesity and elevated blood pressure
in a rural population of northern Greece

TA Mavrakanas, G Konsoula, I Patsonis, BP Merkouris
Nea Madytos Health Centre, Thessaloniki, Greece

Submitted: 8 January 2009 Resubmitted: 12 May 2009; Published: 25 June 2009

Table 1: Prevalence of obesity In male and female students, according to age group

Age group | Male students | Female studenis
(vears) Taotal Obese’ Taotal (hese’
o %
FRY7 1595 10TF FRY7 1595 10TF

459 52 17.3 17.3 7.7 69 174 14.5 116
£-6.9 ) 28.2 20,0 11.8 63 28.6 159 11.1
8-8.9 a7 37.3 29.9 22.4 57 45.3 7.6 15.5
10-10.9 53 39.8 26,5 12.1 (1] 42 .4 24.2 13.6
Total 37 317 237 13.6 285 351 211 144
(95%CIH (26.3-37.1) (158.8-28.6) (9.6-17.6) (29.6-40.6) (16.4-25.8) (10.3-185)

+O0besity defined as a BMI =97 th pereentike using French charts (FR. 97, BMI =95th percentile using US charts (US 95, and according to the
International Crhesity 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 elevated BP { %) RR OR

Ohese’ Normal weight i95% CI 195% Ch
FR7 17.8 29 617 (3.2-11.9) 728 36 14.7)
Us9s 211 41 520 (3.09.1) 633 34119)
I0TF 2 47 [Geceion pRETEASTN I |

EP, Blood presaure.

F0besity defined as a BMI =97th percentile using French charts (FR 97), BMI =85th percentile using US charts
(US 85}, and according to the International Obesity Task Force (I0TF) reference curve comresponding to a BMI
=30 ke/m” atage 18 years.
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Tokmakidis'
. i ) ) i A
zfjf,f’;ﬁ;‘i;’z?’g}fﬂ,f"ﬁﬂ?;’ ‘f‘;}?ﬂ Serence, Democrius University of Thrace, Greece Table 2. Prevalence of hypertension and Odds Ratio (ORs) in normal weight and overweight /
*Medical School, Dragana Alexanaroupoll, Demacritus University of Thrace, Greece obese males and females according to age group (8-10 yrs, 11-12 yrs, 13-15 yrs, =16 yrs).
Hypertensive (n=340)
’ L Ll b Normal weight Overweight/Obese LrEEE0 )
n=1.987 mouda kat €dpnpot (=1.477) (=510)
8-10 yrs
s ) I " Males (n=319) 25 (7.8%) 19 (6.0%) 5.38(2.68-10.80)
vu | tparane s ‘ Females (277) 24 (8.7%) 15 (5.4%) 3.73(1.51-9.19)
5 s " 11-12 yrs
im £ Males (n=211) 5(2.4%) 18 (8.5%) 7.68(2.72-21.68)
e P # Females (n=195) 14 (7.2%) 29 (14.9%) 3.98(1.93-8.18)
i . i, i 13-15yrs
3 m [ 3 Males (n=250) 22 (8.8%) 45 (18.4%) 7.92 (4.25-14.74)
2 s 2 = Females (n=234) 17 (7.3%) 24 (10.3%) 3.93 (1.95-7.90)
E 100 § >16 yrs
? :: " N Males (n=328) 59 (18.0%) 17 (9.8%) 1.16 ((63-2.14)

Females (n=173) 18 (5.5%) 3(1.7%) 1,05 (28-2.89)

(uy (14]

Hesrt rste (bpm)

tape 001
Y [N Y il E:
Normal waignt n=1.477) Ovarwsigntiobass n=z10) Kormal welgnt (h=1.477) Ouarwalght'Onesa (n=210)

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

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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ORIGINAL RESEARCH

Examining the
Links Between
Lifestyle Factors
and Metabolic
Syndrome

Why do some overweight and obese people remain metabolically healthy?
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,f/;s Anpoxpizes Mave ABSTRACT

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

# i

Purpose: The purpose of this study was to examineds
ple who are overweight or cbese. We were paris

F prevalence of metabolic syndrome was 12.4%, 36.4%, and
BT regression showed, however, that obese individuals who exerdised
s of fruit were less likely to have metabaolic syndrome, and that overweight

ns: 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 promaoting 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




AvTluETWTLON

BIAJ. 2001 March 24; 322(7288)- 716-720. Clinical review

1 4 1 4
T[ap (IVOVT(.OV KlV6 UVvVOoUu Treatment of obesity: need to focus on high risk 4 ~250-500
abdominally obese patients kcal/day restriction
Jean-Pierre Després, Isabelle Lemieux, Denis Prudhomme energy
expenditure
Subcutanecus
adipose tissus

For every 3 kg of weight loss, HDL-

~5-10% weight loss C levels increase 1 mg/dL
ﬂdlwmﬁﬂ ~ 30% viscerl adipose tissue loss g/
pose lissuie {diet, physical activity,
pharmacatherapy) 1 Trials of very-low-calorie diets
L “J show that HDL-C levels decrease
(M Deteriorated Lrg:%llie e by 2-12 mg/dL during acute
I'H P caloric restriction.
. Insulin sensitivity
— Impf'md Insulinaermia improved Le After 12 wks, HDL-C returned to
t .. J pretreatment range, and this
Susceptibility . B trend was still apparent after 1
' to thrombaosis year.
Inflammation . .
— markers Voo Therefore, benefits of weight-loss
: . programs should not be assessed
Abdominally | joyired Eice el Improved L Hgﬂg;ﬁ during acute caloric restriction.
(high waist {low weaist
measurament) Measurement)
Risk of coronary
High heart diseass Low

Rossner S et al. Atherosclerosis
1987;64:125-130
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Clinical review

BMJ. 2001 March 24; 322(7288): 7T16-720.

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

Jean-Pierre Després, Isabelle Lemieux, Denis Prud’homme

Life style changes
Abdominal Risk factors Coronary
obesity heart disease Salt
e — * Areductionto 5 g per day can
-~ -\-\'\- .-,-' 5 a4
;- x -\ decrease systolic blood pressure

l'l- l..- .\..'. .\..'
f N B TR - ) about 1to 2 mm Hgin
Hypartansion Dryslipidasmia’
e ! " | .y P . e normotensive individuals and 4 to

ZONS N / 5 mm Hg in hypertensive patients.
N/ P4 A
-.__T._ I . P Wt loss
, Typo 2 diabates |  Losing about 5 kg can reduce
i.“‘a f;" systolic blood pressure by as much
" as 4 mm Hg, aerobic endurance

training can reduce systolic blood
pressure 7 mm Hg.

Management of risk

Treating the Treating the of coronary heart
cause? complications? disease




Therapeutic goals and recommendations

The metabolic syndrome

Abdominal obesity Goal: 10% weight loss first year, thereafter continued weight loss or maintain weight

I
Recommendation: caloric restriction; regular exercise; behaviour modification AVTluET(.OTt lon to U M Etz
Physical inactivity Goal: reqular moderate-intensity physical activity Robert H Eckel, Scott M Grundy, Paul Z Zimmet
Recommendation: 30-60 min moderate-intensity exercise daily
Atherogenic diet Goals: reduced intakes of saturated fats, trans fats and cholesterol

Lancet 2005; 365: 1415-28

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

toL-c Goals: igh.isk patients™—LDL cholesterol <1 g/L (2.6 mmol/L) 1. Weight reduction is best achieved by behavioural change to
Therapeutic option—LDL cholesterol <<0-7 g/l (1-8 mmoal/L) . . ..
Moderatel high-sk ptients{—LDL cholesterol <13 g/L (34 mm/L) reduce energy intake and by physical activity to enhance
Therapeutic option—LDL cholesterol <1 g/L {2-6 mmiol/L) d .
Moderate-risk patientst—LDL cholesterol <13 g/L (34 mmol/L) energy expen iture.
Recommendations: high-risk patients—lifestyle therapies§ and LDL-cholesterol lowering
drug to achieve recommended goal .. .
Mederacly igh sk patiets—lfesye therapes; dd LDL <hlestrllowerg g 2. Caloric intake should be reduced by ~500 calories per day
necessary to achieve recommended goal when baseline LDL cholesterol =1.3 g .
(3-4mmalll) to produce a weight loss of 0.5-1.0 kg per week.

Moderate risk patients—lifestyle therapies; add LDL-cholesterol lowering drug if necessary
to achieve recommended goal when baseline LDL cholesterol =16 g/L (4.1 mmal/L)

Hohtighyeilaor  Guakinafcient dstamestabibhond 3. The goal is to reduce bodyweight by about 7-10% over 6~
low HOL-C Recommendation: High-risk patients—consider adding fibrate (preferably fenofibrate) or . .. .
nicotinic acid to LDL-lowering drug therapy 12 months, followed by long-term behaviour modification
Elevated blood pressure Goals: blood pressure << 135/<<85 mm Hg. For diabetes or chronic . . . . e
Kidney disease; blood pressure <130/80 mm Hg and maintenance of increased physical activity.
Recommendation: lifestyle therapies; add antihypertensive drug(s) when necessary to
achieve goals of therapy . . .
Elevated glucose Goacl.- maintefr:n:e:rleductionin fasting glucose if =1 g/L (5-5 mmol/L). Haemoglobin 4. TO date’ We|ght reduct|on drugs have not been pa rt|cu|ar|y
ALC =<7.0% for diabetes 9 .
Recommendation: lifestyle therapies; add hypoglycaemic agents as necessary to achieve effectlve fOI' treatment Of ObeS|ty.

goal fasting glucose or haemoglobin A1C
Prothrombotic state  Goal: reduction of prothrombotic state

P e s 5. Inthe USA, bariatric surgery has been used increasingly to
. Moderately high-risk patients—consider low-dase aspiin therapy treat patients with morbid obesity. The effectiveness and
et safety of bariatric surgery in patients with the metabolic
e 30% ety ik s e i o ok ooty et s 1.20% Pt syndrome has been quite encouraging with 95% of patients
B oo e 1 coenay heat dsease S10% s theapes nduewght free of the syndrome 1 year after the operation.

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




e Initiation of antihypertensive treatment

. Normal High normal Grade 1 HT Grade 2 HT
#7". Other risk factors, Grade 3 HT SBP
OD or disease SBP 120-129 or DBP SBP 130-139 or DBP SBP 140-159 or DBP SBP 160-179 or DBP >180 or DBP 2110
80-84 85-89 90-99 100-109

Lifestyle changes for
several weeks then
drug treatment if BP
uncontrolled

Lifestyle changes
+ immediate drug
treatment

No other risk

No BP intervention No BP intervention
factors

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

drug treatment

Established CV or
renal disease




%TE OAA-2TI0

s e i R e T Avtipetwrion tov Met2
HE TNV AoKnon

> Augdavel v gvoucOnoia twv WOTWV otnv
LVGOUAivn

> Dpoa guvoikd ota Autibia kaL otV apPTNELOKN
nieon

> MpokaAei apvntukd Oepudiko Loolvylo




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

[] 1:Int]Sports Med. 2005 Oct;26(8):669-74. [
AgpoBLog Xopag & napdayovteg Metz
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 12180, USA. mosher@sage.adu

» lTuvaikec nAkiog 19-23 (n=32)

> 50 min Aerobic Dance 3 ¢dopsc/eBdopada (70-80% HRmax)
> Alapkela mapepPoons: 12 eBdopadec

Ouada eAéyxou

Opada SLaAELUHATIKAG AoKNONG

Ouada cuVEXOEVNG AOKNONG
j, $U0TOON CWNATOC l <a=)
t KapSLoavamveuoTIkr avtoxn t =)
‘.‘ >

— HDL-Cholesterol




[ 1: Iaehan Kanho Hakhoe Chi. 2007 Oct;37(6):902-13.

Xo000¢ & Metafolxnd odvdgopo atny ouduen nixio

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

[article in Korean]

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

Department of Nursing, College of Medicine, Hanyang University, Korea,

» Moaxvoapka kat YrépBapa matdia Anpotikol ZxoAeiov (n=32)
» 50 min Xopog Hip-Hop & aoknoelg yupuvaotikig 2 dpopéc/sBdopada
» 50 min gvnpépwon ywa aAlayn dtatpodrg kat tpomov {wng 1
dopa/sBdopada

» Alapkela mapEppaong: 8 efSopadeg

Nepupépela péong
AptnpLoakn nieon
TG

Glucose

HDL-Cholesterol t
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BNIC Pediatrics BioMed Cartra

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 Stel3+

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

Asiypa: n=15 nayvoapka tadid, nAwkiag 14.7+2.1stwv, BMI = 37.43.5 (kg/m?)

> Iuxvotnta: 2 dpopéc/efdopada yuvpvaotiplo, 1 popd koAupupntriptlo i untaibpLeg SpactnPLOTNTES

» 30-60 min aoknon 50% HR,,,,, (aBAomadiég, koAUpmL, udatoodaipion, aqua jogging, aqua fitness ), KUKAKR mpondvnon, HUikn evéuvapwon,
Tpla®Ao KTA

» Mdpkela mappupaonc: 12 eBdopadsg, pe emunpocOetn diatpodikn napepfaon, PapHAKEUTIKA Aywyr), OLKOYEVELOKN TPOMOMOINON
oupnepldpopag

Table I: Anthropometric characteristics and effect sizes of the aerobic training group at baseline and at the end of the 12-week
training period

Baseline End of training p-value Effect size
Height cm 167.5 £ 0.07 168.1 £ 0 P < 0.001 -
Sds-height 020+ 094 0.14+09 P=0038 -
Body weight kg 1037 £ 124 927 + 1. P < 0.001 22
Sds-body weight 553+ 162 420 £ 1. P <0001 [.3
BMI kg/m? 374+ 35 32T +£2. P <0001 1.9
Sds-BMI 32 +028 28+03 P < 0.001 |.6
Total body fat (FM/TBW?S) 434+ 28 396 £ 2. P < 0.001 1.0
FFM 587+ 7.0 559 6. P = 0002 |.3
I

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



AgpOPLO POYPALO ACKNCNG

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
cvcle 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 confirm 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 J Nutr (2011} 50:391-400
DO 10.1007/s00394-01 0-D148-1

ORIGINAL CONTRIBUTION Asgiypa: n=61 maudid, nAkiag 7-9 twv

ayopia (n=27) & kopitoia (n=34)

Markers of metabolic syndrome in obese children

before and after 1-year lifestyle intervention program 1.800 Kcal nuepniola mpocAnyn
C. Pedrosa + B. M. P. M. Oliveira - I. Albuguerque « Auv¢non ¢uolkng SpactnpLotnrog
C. Simies-Pereira - M. D. Vaz-de-Almeida -

F. Correia

Table 3 Bascline and follow-up metabolic chamcten stics of the population stady according to itreatment assignmment

{n = 61) Treat. type Ba=elime &-Month follorar-ap I-Year follow-up e
r [ r

Glucose (mghdl) I'T BT X+ 5.7 T9.0 X+ 6.2 Ti.4 X 7.2 0177 0343 0. 730
GT B9 X 6.2 TET X 7.7 B0.1 £ 108

T-chol {mgidl) I'T 166.0 + 27 .4 169.4 £+ 27.2 1686 £+ 24.4 LI D] 0024 0546
GT I77.4 + 268 17006 + 6.5 1806 + 304

HIZL. (g /dl) I'T 485 £+ 9.9 498 = 8.8 54 £+ 106 0235 L
GT 524 £ 9.0 5005 £ 9.7 559 97

T-chol/HDL. ratio I'T 352 4+ 0.7 3AE £+ 06D 347 £ 0L.TE 0377 0413 0145
GT 34T £+ OLT2 345 %+ 06T 3.3 £+ D6HE

LIDL. (mg/dl) I'T 5.4 + 245 1069 + 21.9 ns4 + 223 0119 0013 0955
GT 1129 4 219 107 .4 £+ 2.3 1148 £+ 26.4

T (o gddl) I'T T2 1 559 TH2 X+ 278 Ti2 X 354 0482 L1158
G T4.6 + 438 65.1 = 2E.5 T35 £ 42,1

Apo A-1 (rmgddl) I'T 121.5 &+ 16.8 126.2 £+ 16.8 1229 + 15.2 0057 0,203
GT 1253 4+ 126 1222 + 14.0 1309 + 142

Apo B {mg/dl) I'T TT.2 £ 158 T4.3 X+ 138 T5.1 £ 14.3 0501 0.533
GT BlLE &+ 134 759 &+ 13.4 TI.EX 145

[Dmta presented as mean &+ standard deviation (509

Trear treatment, T individual treatment (7 = 42), T gmoup-hased treatment (r = 19), T-chol total cholesterol, A0 high-density hpoprotein,
L lorar-density hpoprotein, Tilr triglycenides, Apo A-F apolipoprotein A-1, Apoe B apolipopmotein B

@

GLM repeated measures, comtml ling for gender and Tanmer stage: r = time effect: T = wreatment effect: %7 = time = tresmment intermetion




icine socx (2012) xxx-wix
Contents lists available at SciVerse ScienceDirect
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Review
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 Clencios del Deporte, AFIDES Research Croup, U de , Avda. U s, 1007 1-Cifceres, 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 (I°) 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 (E5= —0.55; I?=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/weelk, <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.
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Anpangitds

Weight Wieight
Study or subgroup analysis %) Favour control  Favour exercise Study or subgroup analysis (%) Favour control - Favour exercise
Aerobic programs Aerobic programs
Ferguson et al. (1999) 30.2 ——
Kim & Yang (2005) 11.2 —_— Ferguson et al. (1999) 378
Mever et al. (2006) 269 T Mever et al. (2006) 315 =
Karacabey (2009) 12.1 - Karacabey (2009) 12.0 E——
Lee et al. (2010) 196 Lee et al. (2010) 18.7 —
i
Heterogeneity test: Q=25,09; di=4 (p=0.001); I’=84% Heterogeneity test: Q=2391; di=3 (p<0.001); I'= 87%
COrwverall effect est: Z=(LE0 (p=0.426) 100 & Owerall effect test: Z=23.91 (p<(.001) 100
Combined programs Combined programs
Wong et al. (2008) 229
Farpour-Lambert et al. (2009) 41.7 Worg et al. (2008) 389 —l
Lee et al. (2010) 353 Lee et al. (2010) 61.1 —
Heterogeneity test: Q=01 16; di=2 (p=0.925); I'= 0% Heterogeneity test: Q=0.39; df=1 (p=0.529); I'= 0% o
Owverall effect test: Z=2.51 (p=0.012) 100 Cwerall effect tesy: Z=0.30 (p=0.763) 100
= 150 100 0.50 000 4.50-1.00 -1.50 2,00 250 s 1500 100 050 0.00 -0.50-1.00 -1 50 -2.00 -2.50
I a) Effect of exercise on HDL-C (mg/dL) I i Sz SR G I b) Effect of exercise on LDL-C (mg/dL) I RS R CD
Aerobic programs Aerobic programs
Ferguson et al. (1999) 327 R
Ferguson et al (1999) 66.8 Im Kim & Yang (2005) 13.9 om
Lee et al. (2010) 332 Meyer et al. (2006) .3
—a— Lee et al. (2010) 19.1
Heterogeneity test: Q=0.65: df=1 {(p=0.419); I'= 0% . ) s -
Overall effect test; Z=0.80 (p=0.422) 100 - Heterogeneity test: Q=12.82; di=3 (p=0.005); I"= T7%
Owerall effect test: Z=3.87 (p=0.001) 100 -
Combined programs Combined programs
] — -
Wong et al. (2008) 387 Y — Wong et al. (2008) 23.1
Lee el al. (2010} 613 Farpour-Lambert et al. (2009) 41.6 i
' i Lee et al, (2010) 352 -
Heterogeneity test: Q=iL03: df=1 (p=0.858); I’= 0% ] : » )
ol PPt fagts T — Heterogeneity test: Q=1.07: di=2 (p=0.386); I'= (%
O Il effect west; Z=0.68 (1496 100 2 ? ) = =
SR o= ) Owerall effect test: Z=1.78 (p=0.076) 100

¢) Effect of exercise on TC (mg/dL)

150 1.00 (.50 0400 4050 100 -1.50.-2.00 -2.50
Effect size (95% CI)

I d) Effect of exercise on TG (mg/dL)

150 10K 0.50 (.00 A150-1.00 -1.50 200 250
Effect size (95% CI)

Fig. 2. The effec tsof the aerbic and combined exercise progamson: (a)HOL-C; (b} LDL-C; {c) TC; and (€] TG The size of each data marker indicates the weight assigned to that individual study. So that improvernents in favor of the exercize group
are ahways 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 et al_ 20009 were determined by Monte Carlo simu lation.
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Y g e ml.\ l.\. A I-IG Opéotng Avtwviadng (2016). Mapayovree HeTaBoALKOU OUVSPOUOU KOl (PUOLOAOYLKES TTPOCAPUOYES

y TNG oKnNonN¢ oto UETABOALOUO Kat oTnv Kapdiayyelakn Asttoupyia untépBapwv/mayvuoapKkwv atouwy.

Anparpites Navenigihue Badens

AIAAKTOPIKH AIATPIBH, ZEQAA - ANO, Kopotnvi

AEITMA n=104}

v

:

v

!

.

Oudda Aoknang

Opabda EAéyyou

Oudda doknong

Opaba Eléyyou

NopuoBapwv ratduwmy Noppofapwv ratdlnv YriépBapwv/Naydoapkwy YrépRapwv/NayUoaprwy
(n=29) (n=22) by (n=27) nalduwv (n=26)

v L1

JUMMETELXOV OTLC Ap)LKEG PETPAOELS (N=68)
- Atékoav TN UPHETOXN Toug (n=4)
- AEV OUPPETE OV OF ONEC TIG LETPNOELG (n=8)
- AXhot Advol (n=2)

OAokArjpwon mapspupatikol
TPOYPAUHATOG
(n=54)
v
Opdada Acknong Opdda EAéyyou Opaba doknang Opada EAéyyou
NopuoBapwy ratdumv NoppoBapwv maiduwy YriépBapwv/Nayboapkwy YriépBapwv/MNayvoapkwy

(n=12)

(n=10)

nadwwyv (n=17)

naduwyv (n=15)
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Evapén: APXIKEC HETPROELC ||~ NapepPatiké npdypappa doknong 16 eBdopddwv

MNelpopatikéC opade . . .
IPAHATIKEG OUAOES XOopOKTNPLOTIKA TIPOYPAULLOTOG AOKNONG

A Tunog doknong: ZUVSUAOHOG aEPOBLAG ACKNONG KoL LUTKAG
evduvapwong dtapkelag 60 min pe ouxvotnta 3 popég/sBdopada (60-
m m 80% HR,,,, kot evepyetakn damavn ~ 300 pe 400 Kcal yia kaBe cuvedpia)

~ 10 min ntpoBéppavon

Opdbda Acknong Opdda Acknong
NoppoBapwv YrépBapwv/Maxvoapkwv
(n=12) (n=17)

~ 20 min &Ladpopog
~ 20 min pikn evéuvapwon
~ 10 min anoBepaneia
Awdpkela mopépBaong: 16 spdopadeg
(ne SratpodLkég ouotaoslg xwpic mapéupacn)

I'Ipavuottonoi.non uetpnoewv 16 eBSopnasdeg Awakomnn TG aocknong 16 eBéopdadsg

ﬂl‘lpavuatonoinon puetprioewv 32 eBSopadeg
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AnpanplE Flavénigthe Badarni

Metpnoelg

AVIpWITOUETPLKA XOPAKTNPLOTIKA

e Jwpoatikn pala (kg)

* ‘'Yyog ano 6pOia B£on (cm)

e Asiktng Malag Zwpatog [BMI (kg/m?)=Zwpatikn palo/YPog and 6pOia 0éon?]
e Erudpavela Zwpatog- BSA (m2)

* MepipeTpog HEonG, KOWALAG Kal LoXiou (cm)

* MpooOLonicOLa SLAUETPOG KOLALAG (mm)

* AEPHATONTUXEG TPLKEPAAOU & yaoTpokvnpiou (mm)

e JwHatko Ainog (%), AAutn pada (kg), Mala Airoug (kg)

Aptnplakn rtieon
* JUOTOAWKN Ttieon (MmHg)
e AtaotoAwkn rtieon (mmHg)

Bloxnuikég mapaueTpol

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

e HDL-C (mg/dL)
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Anparpites Navenigihue Badens

MetpnosLg

Kot thv epoppoyn VO TPWTOKOAAOU aepopLog YNOKEIMENIKH ANTIAHWH THE KONQEHE

AOKNONG € EPYOSLASPONO LLE TAXUTNTEG
-4 kph

- 5.6 kph

- 8 kph

- 3° AENTO AMOKATACTAONG

Awdpkela 10 Asmtta to KaOs otadlo

(McMurray & Ondrak, 2011)

NepOPATIKOG OXESLOOMUOG

- aptnpLakn nieon (oUoToAK, SLAOTOALKN)
- KapdLakn cuxvotnta
- UTTOKELUEVLIKN avTtiAnyn tng KOmwong

Claldren s OMNI Seale of Perceived Bxertion: wallinglrunming

(Utter et al., 2002)

livetalmio
KOUPQLOTIKO
Aiyo
KOUPQLOTIKO

KaBahou
KOUPQOTLKO

KoupaoTikd

MpayjLonkd
KOUPQLOTIKO

Mapa noAd
KOUPQOTIKO
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—@— Noppopapn Eréyyov (n=10)
##£ab
£3 —S— Noppopapn Acknong (n=12)
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"Evapén 16 epdopaodseg 32 gPfoopadeg

#p<0,05: OTATIOTIKG ONUAVTLIKEG Stadopég peta§l vopproBapwy Kot uTEpBapwv/moxUcAPKWV IALSLWY
#p<0,05: OTATLOTIKA ONUAVTIKEG Sladopég petal opddag aoknong Kat EAéyxou

a: OTATLOTIKA oNUAVTLIKEG Sladopég anod tnv Evapén

b: otatiotikd onpaviikég Stadopég anod tig 16 eBdopadeg (p<0,05)
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Yopotiké Airog (%)

opoata : AsiKTEG oYU oOPKIOG

ZWUATKO Alrtog (%)
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—@— Noppopapn Eréyyov (n=10)
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#p<0,05: OTATIOTIKG ONUAVTLIKEG Stadopég peta§l vopproBapwy Kot uTEpBapwv/moxUcAPKWV IALSLWY
#p<0,05: OTATLOTIKA ONUAVTIKEG Sladopég petal opddag aoknong Kat EAéyxou

a: OTATLOTIKA oNUAVTLIKEG Sladopég anod tnv Evapén

b: otatiotikd onpaviikég Stadopég anod tig 16 eBdopadeg (p<0,05)
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Anparpites Navenigihue Badens

Nepipetpog péong (cm)
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#p<0,05: oTATLOTIKA ONUAVTLKEG Sladopég peta§l opddag Aoknong Kat EAEyxXou
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Anparpites Navenigihue Badens

TpwyAukepidia (mg/dL)
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ZUOTOALKN aptnpLlaki nieon (mmHg)
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#p<0,05: OTOTIOTIKA ONUAVTLIKEG SLapopEg LeTa§y vopproBapwV Kot uTEPBapwV/TayUcapKWV MALSLWY
#p<0,05: oTATLOTIKA ONUAVTLKEG Sladopég peta§l opddag Aoknong Kat EAEyxXou
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Anparpites Navenigihue Badens

MetS zscore

Z-score MetofoAkov Zuvépopou

Z-okop MetX = {ZmplpéTpou meéonc + ZI’)\UKé(ng +Zigt+ (1)Ziprc t Zuant/d 61rou MAI = péon apTnpIakn Treon
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Noppopapi EAéyyov (n=10) Noppopopi Acknong (n=12)  Yrnéppapa/laydcapka Eréyyov YrnépPapo/Tlaydvocapka Acknong
(n=15) (n=17)

(*p<0,05) - b: oTtaTLOTIKA CNUAVTLIKEG SLadopEg amo Tig 16 eBSoUAdES, c: and tig 32 efSouddeg
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TVOYETICELS LETOSD OEIKTOV TULOUPKLOS KUl TTOpayovTov Mets

MetZ Thoroln HDL TG TC TATI AATT

zscore (mg/dl)  (mg/dL) (mg/dL) (mg/dL) (mmHg) (mm Hg)
Topotn nalo (kg) Te6H*E 347* S STLHRRE GOTHRK 43Tk AQ(kk* A3 kK
BMI (kg/m?) BETHH* A38HHE L GOl *RE T22HxE ATREAR S 4k 493k
Emgdveain copotog (m?) G4 T HH* .260 -4e8¥FF  ATpkHk  IRGHRE 4E5HHF A53HkH
ITepipetpog necns (cm) B22k* 300%* - G33%FF  pg2kHk 203% S06*** 38T HHH
[Mepipetpog koridg (cm) TOOHH* 282%* - GOTHEE  STpHAE 176 S06*** 271*
Iepipetpog 1oyiov (cm) 134 107 107 .048 -131 .031 024
AdETpog KotAwds (cm) T HEE 327% - O34%Fk  TLokRk  4SRFKE S(4* 380
Aoyog WHR STk 147 - G2OFKK 4 OTHAE 361* 375k 304%
TIAVIKO AUTOg T88Hkx 275% A L A b O 11 S A00**
TOUOTIKO Aog (%o) O5GH* 3Tk - GI8¥k* 5] Hk* 328%* 38T 275%
Ao pale (ke) TSR 260 SA45HE 53R 4034k 4GDEEE 4QQ%kk
MaZo himovg (kg) GT2HHE 308H% L E33KE SQQMAk 45kE q2kkk 38Rk

Fp<0,05 *Fp<0,01 ***p<0,001
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Anparpites Navenigihue Badens

MetX z-score

Yopotikn pada (kg) T wkk
BMI (kg/mZ) R el

Emgdven coportog (m2) T Hkk

epipetpog péong (cm) 0 R

Ilepipetpog korhrdg (cm) T kokk
epipetpog woyiov (cm) [EEREERREE]

AGpeTpog Korhdg (cm) T wkk

A(’)"{OC_, WHR 2 Rl

Zmhayviko Aimog T kx

Lopetiké Mmog (%) T ok

Al pata (kg) T ek

Mago Aimovg (kg) T ek ***p<0,001

0 01 0,2 0,3 04 0,5 0,6 0,7 08 0,9 1

Yovredeotig ovoyéiong Pearson (r)
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Ve,

Opada Body-Pump (n=12)
Ouada Aerobic-Step (n=14)
Opada Aqua-Aerobic (n=12)
Ouada Pilates (n=12)

Body-Pump (n=12) Opada EAéyxou (n=12)

#: OTATLOTIKA oNuavTikéG Stadopég and tnv Evapén (p<.05)

Aerobic-Step (n=14)  a: oratioTikd onpAVTIKEG Stadopég and tnv Opdda Body-Pump

Aqua-Aerobic (n=12) b: o-rancnm'i onuavnm'i:q 61a¢op'éq art'c': mv Opu'i&a Aerobic-SteP

C: OTATIOTIKA ONUAVTLIKEG Sladopég anod tnv Opdda Aqua-Aerobic

Pilates (n=12) d: otatiotikd onpaviwkég Stadopég and tnv Opada Pilates

Anparpites Navenigihue Badens

ZANEL

220 ggg; Opdba EAéyxou (n=12) €: OTATLOTIKG oNUAVTIKEG Stadopég and Tnv Opdda EAéyxou
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‘Evapén 12 eBSopadeg

Avtwviadng Op., Aovda E., Mamaloylou A., Tokpakidng 2. (2012). H enibpacn evaAlaktikwv popdwv doknong otoug Seikteg maxuoapkiog Kat oto Autdaiuko npodi evilikwy
yuvakwv. 9o MavedArvio latpkd Suvébpio Maxvoapkiag g EAAnvikris latpikrg Etapiag Maxvoapkiag, 1-3 Maptiou, ABrva
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Anparpites Navenigihue Badens
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Yyieig yuvaikeg (n=62), nAwkiag 22.30+1.77 stwv
Ouada Body-Pump (n=12)
Opada Aerobic-Step (n=14)
Ouada Aqua-Aerobic (n=12)
Opada Pilates (n=12)
Body-Pump (n=12) Opada EAéyxou (n=12)

#: OTATLOTIKG oNUAVTIKEG SLadopég and tnv Evapén (p<.05)
Aerobic-Step (n=14)  a: oratioTikd onRAVTKEG Stadopic and v Opdda Body-Pump
Aqua-Aerobic (n=12) b: OTa'thTlK('I onp.uvux'sq Gtacbop'eq an? mv 0p.<'16a Aeroblc-SteP

C: OTATLOTIKA ONUAVTLIKEG Sladopég anod tnv Opdada Aqua-Aerobic
Pilates (n=12) d: otatiotika onpaviwkég Stadopég and tnv Opada Pilates

e: OTATLOTIKA oNUAVTLIKEG Stadopég and tnv Opada EAéyxou
Opasda EAéyyou (n=12)
#,e '|-

T #,e
1

#,a,b,c,d
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i

‘Evapén 12 eBSouadeg

Avtwviadng Op., Aovda E., Mamaloylou A., Tokpakidng 2. (2012). H enibpacn evaAlaktikwv popdwv doknong otoug Seikteg maxuoapkiog Kat oto Autdaiuko npodi evilikwy
yuvakwv. 9o MavedArvio latpkd Suvébpio Maxvoapkiag g EAAnvikris latpikrg Etapiag Maxvoapkiag, 1-3 Maptiou, ABrva
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Anparpites Navenigihue Badens

Body-Pump (n=12)
Aerobic-Step (n=14)
Aqua-Aerobic (n=12)

150 - Pilates (n=12)
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Opada EAéyyxou (n=12)
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XoAnotepivn LDL (mg/dL)
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YyLeig yuvaikeg (n=62), nAwiag 22.30£1.77 etwv
Ouada Body-Pump (n=12)

Opada Aerobic-Step (n=14)

Ouada Aqua-Aerobic (n=12)

Opada Pilates (n=12)

Ouada EAfyxou (n=12)

#: OTATLOTIKA oNuavTikéG Stadopég and tnv Evapén (p<.05)

a: OTATLOTIKA oNUAVTLIKEG Stadopég and tnv Opada Body-Pump

b: otatioTikd onpavtikég Stadopég and tny Opdada Aerobic-Step

C: OTATIOTIKA ONUaVTIKEG Sladopég ano tnv Opdada Aqua-Aerobic

d: oTaTIoTIKG onUaVTIKEG Sladopég and tnv Opada Pilates

e: OTATLOTIKA oNUaVTIKEG Stadopég and tnv Opada EAéyxou #,a,b,c,d
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Avtwviadng Op., Aovda E., Mamaloylou A., Tokpakidng 2. (2012). H enibpacn evaAlaktikwv popdwv doknong otoug Seikteg maxuoapkiog Kat oto Autdaiuko npodi evilikwy
yuvakwv. 9o MavedArvio latpkd Suvébpio Maxvoapkiag g EAAnvikris latpikrg Etapiag Maxvoapkiag, 1-3 Maptiou, ABrva
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Opada Body-Pump (n=12)
Ouada Aerobic-Step (n=14)
Opasda Aqua-Aerobic (n=12)
Ouada Pilates (n=12)
Ouada EAgyxou (n=12)

Anparpites Navenigihue Badens

Body-Pump (n=12)
#: oTATLOTIKA onuavTikéG Stadopég and tnv Evapén (p<.05)
Aerobic-Step (n=14)  a: oratioTiKd onpAvTIKéS Stadopég and Thv Opdda Body-Pump
Aqua-Aerobic (n=12) b: O'tatlc'l.'lK’d cnuuvnK:ég 61a¢opf:c anf') ™mv Ow:itéa Aerobic-SteP
C: OTATLOTIKA ONUOVTIKES Sladopég and tnv Ouada Aqua-Aerobic
Pilates (n=12) d: otatioTikd onpavtikég Stadopég and tnv Opada Pilates
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‘Evapén 12 eBSopadeg

Avtwviadng Op., Aovda E., Mamaloylou A., Tokpakidng 2. (2012). H enibpacn evaAlaktikwv popdwv doknong otoug Seikteg maxuoapkiog Kat oto Autdaiuko npodi evilikwy
yuvakwv. 9o MavedArvio latpkd Suvébpio Maxvoapkiag g EAAnvikris latpikrg Etapiag Maxvoapkiag, 1-3 Maptiou, ABrva
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Opada Body-Pump (n=12)
Opada Aerobic-Step (n=14)
Opada Aqua-Aerobic (n=12)

Anparpites Navenigihue Badens

Opada Pilates (n=12)
Ouada EAfyxou (n=12)
& Body-Pump (n=12)
#: OTATLOTIKA onuavTikéG Stadopég and tnv Evapén (p<.05)
Aerobic-Step (n=14)  a: oraticTiKd onpaAvTikéS Stadopéc and thv Opdda Body-Pump
% Aqua-Aerobic (n=12) b: O'tatlc'tLK(’i onuuvtu(‘éq 61a¢opf:c cmfi wmv Outliéa Aerobic-SteP
C: OTOTLOTIKA ONUAVTIKEG Sladopég and tnv Ouada Aqua-Aerobic
88 - Pilates (n=12) d: otatioTikd onpaviikég Stadopég and tnv Opdada Pilates
{5555 €: OTATLOTIKA ONUAVTIKEG Stadopég and tnv Opdda EAéyxou
F Opdda EAéyxou (n=12)
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Avtwviadng Op., Aovda E., Mamaloylou A., Tokpakidng 2. (2012). H enibpacn evaAlaktikwv popdwv doknong otoug Seikteg maxuoapkiog Kat oto Autdaiuko npodi evilikwy
yuvakwv. 9o MavedArvio latpkd Suvébpio Maxvoapkiag g EAAnvikris latpikrg Etapiag Maxvoapkiag, 1-3 Maptiou, ABrva
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Avaloya e to Babuo naxvoopkiog cuctivovtal Kat Stadopetikol TUMOU SpacTnPLOTNTEG:

> 3e untépBapa atdia pe 85 < BMI < 94 %, avaloya pe tnv nAtkia ko to $pUAo, tpoTeivETOL YPRYOPO
nepnatnua, Stadpopog, aviodaipion, okl, KOAUHBNonN, Xopog.

> 3e nayvoapka ratdid pe BMI 2 95 % npoteivetal KoOAUpBnon, modnAacia, KUKALKN ponévnon He
OTOXO TN HUTKA evéuvapwon Kot tn BeAtiwon tng agpofLag tkavotntog, SLHAELUUATIKN tpontovnon (He
TLEPTIATNLAL) APXLKA KE XOLUNAR €vToon Kol oTadloka av§avopevn empapuvon.

> 3e nayVoapka ratdid pe BMI 2 97 % ocucotivetal KOAUUBNON, TEPTIATNHA, TTPOTIOVNON XOLUNARG
€VTOLONG KE OVTLOTAOELG TTAVTA HE TV KaBodriynon Kat tnv enifAePn £§eldikeupévou alOAnTLIKOU
EMLOTAMOVAL.

(Hassink, Zapalla, Falini, Datto, 2008; Sothern, 2001)
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Mo awda kat eprifoug mou eivatl maxUoAPKOL YLOL APKETA LEYAAO XPOVIKO SLACTNHO CUOTHVETOL
(Hassink et al., 2008):

>1a TLPOTIOVNTLKA TtEPLEXOEVA TIoV edappdlovtal va Bacifovtot otnv apxn TG TPOOSEUTIKA
avéavouevng emfapuvong.

> va €EKLVIOOUV LLE NTILEG KOLL 0TI CUVEXELA LE LETPLEG OE Eviaon SpaoTNPLOTNTEG.
> oe POoXWPNHEVOU Babuol naxvoapkia Uopel va EEKLVIOOUV AKOMA KoL LE 5 min mepnatnpa

Kol val auéavouv o€ KABe pomovnTikn povada to Xpovo Acknong tToug Katd 1 min.

(Hassink, Zapalla, Falini, Datto, 2008; Sothern, 2001)
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Anparpites Navenigihue Badens

Ze aropa pe SucAundaipia, n Apepikavikn AGAntiatpkn Etatpia (ACSM) npoteivel:
» 10 Baolko £i60¢ TG Aoknong va ivat agpoBLou TUTIOU KoL VOL EVEPYOTIOLEL LEYAAEG MUIKEC OLASEC.
» n évtaon tng aocknong va Kupaivetat petafl 40%-70% tng HRmax.

» 1N GUXVOTNTA TWV TTPOTIOVNTIKWV HoVAadwV va ivatl tovAdxtotov 5 popég /eBSopdada yia tn
HEyloTomoinon tn¢ Oepudikig darmavng.

» n SLAPKELA TNG TTPOTIOVNTLKAG povadag va Kupaivetat oo 40 ¢wg 60 min.

> MAKPOTPOOEGHO EAEYXO TOU OCWHATIKOU BApouc (rt.X. Stapkela acknong 200-300 min/eBSopada Kot
Oepudikn) Samavn >2.000 kcal/eBdopada).

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

OL yeviKEG 08nyieg TG ABANnTIaTPLKG ApeplkavikiG Etatpeiac (ACSM, 2004) yia To oXedLaopo
TIPOYPOLUUATWY AOKNONG OE ATOMA KE UTTEPTOLON OUVLOTOUV:

» TUMOG AoKNONG: AEPOPBLEC SPAOTNPLOTNTEC, OL OTIOLEC VOL EVEPYOTIOLOUV MEYAAEC MUIKEC OLASEC

» H npomndévnon avtiotaocswv 6gv ouotrivetal w¢ Baotkn popdn aocknong aAAd Oa npeneL va
ouvdualeton pe TRV agpofLa rpomnovnon

» ‘Evtaon tng Aoknong: va Kupaivetat oto 40 €éwg 60% tng VO,

» ALAPKELOL AOKNONG: TOUAAXLoTOV 30 min KAOE HLEPA CUVEXOMEVN 1] CUYKEVTPWTLKA
(apxka 20-30 min/nuépa yia TG 3 mpwteg ELSOUASEC,
30-45 min/npépa ywa 41— 6" gfdopada, 60 min/nuépa yia dtatripnon)

» Zuxvotnta agpofrloc aoknong: 3 Ewc 7 ¢popEc tnv efdopada



ICIinicaI Update

A Review on Post-exercise Hypotension in Hypertensive Individuals

Paule Gemes Anunciagao and Marcos Doederlein Polito
Universicade Estadual e Lonairina, Londiina, PR - Brazil

OAHrIIEZ AEPOBIAZ AZKH2H2

Tunog doknong: EpyomodnAato - Aanedoepyopetpo - TpE€Lpo oto vepod
‘Evtaon: ano 40 £wg 80% tng VO, .
H vdnAi¢ évtaong aocknon (70-75% VO,,,.,) TPOKAAEL LEYOAUTEPEG HELWOELG
NG APTNPLAKNAG TILEONG CUYKPLTLKA ME TIG pECaieg Eviaoel (50% VO, ..)
H ouveXopevn Aoknon UNEPTEPEL Alyo OCUYKPLTIKA E TN SLAAELUPLOTIKA
AwdpkeLla MTPWTOKOGAAOU AoKNoNG: aro 15-20 min €wg 50 min
Kataypadn aocknoloyevolg untdotaong: and 30 min £wg 24 wWPEG LETA

v' AoKNnoloyevig urtotaon: 11-12 WP LETA yia T oUOTOAKA ieon (5-8 mmHg)

Ko 4-8 wpeg yla tn dtaotoAwkn nicon (6-8 mmHg) avaloya pe to TPwWTOKOAAO TToU EPAPUOOTNKE

v/ ZT0 UTLEPTAGIKA ATOO CUOTIHVETOL GUVEXNG aepOPLa doknon pe évtaon 50 éwg 60% VO,,.., kKat Siapkeia 30-45 min
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Arg Bras Cardicl 32011;96{%):2100-=109

A Review on Post-exercise Hypotension in Hypertensive Individuals

Paulo Gomes Anunciagao and Marcos Doederlein Polito

Universidade Estadual de Londrina, Londrina, PR - Brazil

OAHTIEZ A2KHZHZ ME ANTIZTAZEIZ

Tunog doknong: ZuppPatiky & KUKALKA tpomavnon

‘Evtaon: xapnAn éwg uPnAn

AplOpo¢ emavaAnPewv: petay 8 kat 20

Awapkela StaAeippartog: petal 30 ko 120 sec

MNowiAia aokNoEWV: petay 4 kaw 7

Aoknoloyevig untotaon: ano 1 wpa £wg 10 wpeg HETA, avAAoya LE TO TPWTOKOAAO Ttov EPAPUOOTNKE

v/ IT0L UMEPTOLOLKAL GTOOL CUCTHVETOL ATiLa £wG HETPLAG Evtaon doknon (50% 1RM pe 1 min

SLAAELUHO LETAEU TWV OET KAL TWV OLOKNOEWV) XPNOLLOTIOLWVTAG KEYAAEG LUTKEG OUASEC

v’ 310 VOPUOTAGLKA N £€vtach UopEi va Kupaiveton a6 40-80% 1RM
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KpttiipLa yia S1akomnn thg mpomnovnong
HE OVTLOTAOELC

* Epdavion otnOayxng

* Mtwon TG ApTNELOKNAG LECN G KATW QO TNV TLUA NPERLOG

e Yrépuetpn av€énon tng aptnplaknig rnieong (Z.A.M. > 200, A.A.M. > 110 mmHg)
e Mtwon tn¢ Kapdlakng cuxvotntog (> 10 b/min)

e Epdavion kuavwong, {aAddeg, kpUa Kol vypn enwdeppida, duomvola, GNUAVTILKNA
KOTtwon
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H Apepwavikn Akadnpia Mawdiatpkng (American Academy of Pediatrics, 2010) Statunwvel Tig
oKOAoUOe¢ kateuOuVTAPLEG 0ONYieC avadOpLKA LE TN CUMMETOXN UTTEPTAOLKWVY TALSLWV 0 lOANTIKEG
épaotnpLotnTEC.

» AAN\ay£g otov TPOTo (WG, HE KAONUEPLVH CWHATLKN SpacTNPLOTNTA OE GUVESUAOHO UE
Looppomnpévn diatta, 6To GUVOAO TWV ALSLWV AVEEAPTNTA AV ELVOL VOPHOTACLKA I} UNMEPTAGLKAL.
» H napouoia tng mpolnéptaong Sv nMPEMeL va MEPLOPLlEL TN CUMUETOXN EVOG audlol o€
OVTAYWVLOTLKOU TUTIOU §paotnplotnTeC. ZUOTHVETAL:

- aAAayn otov Tpomno {wnG

- €AEYXOC TOU CWHATLKOU BApoug

- KaOnuepwvn cwpatiky dpactnplotnta

- LOOpPOTNUEVN Slatta PE EMAVEAEYXO TNEG APTNPLAKAG TILECNC KAOE 6 LAVEG
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» To Ztadio | TNC UMEPTAONC, OE ALCUMTTTWHOTLKA TTodLA, SEV IPETEL va TLEPLOPLIEL TN CUULETOXN TOU

O€ QVTOYWVLOTLKOU TUTTOU SpaloTtnpLoTNTEG.

ZuotAveTaL:

- aAAayn otov TPOmo {WNG

- €EAeyX0G TOU CWHATLKOU Bapoug

- KAONUEPLVH) CWHATIKA SpaoctnpLotnta

- LOOPPOTINUEVN Slata e EMAVEAEYXO TNG APTNPLAKAC Ttieong o€ 1-2 eBSopadeg.

- Av OL TIHEG TapOEVOUV oTa iSLa emtineda Oa MpEMEL val apXioEL CUCTNHATLKA TTLPAKoAoUOnoN Ka
Oeparmnevtikn aywyn He mapAaAAnAn anwAeia cwpatikol Bapoug (av Kpivetal anapaitnto)
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» To Ztaduo Il TnG UTEPTAONG, OE CUMTTTWHOTIKA 1) N TLaLSLA, TTEPLOPLIEL TN OCUMLETOXI) TOU OE
OLVTOYWVLOTLKOU TUTIOU §paotnplotTnTE.

JuoTtHvETaL:

- €EAeyX0G TOU CWHOTIKOU Bapoug

- LooppomnuEvn dlata

- EMAVEAEYXO TNG APTNPLAKAC TtiEoNC KAOE efSopada.

NapaAAnAa, Oa pémneL va apxioel cuoTnpATKA TapakoAoUOnon kot OspameuTtikn aywyn (ov kpivetou
anoapaitnto)

» MapAaAAnAa LLE TNV UMEPTACH OTAV CUVUTIAPXOUV Kat AAAC KAPSLAYYELOKA VOO LATO | CURLLETOXN
O€ QVTOYWVLOTLKEG SpaotnpLotnteg Oa mpémnel va eetdletal avaloya e TOV TUMO Ko T cofapotnta
TWV acOeveLWV.
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