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MetZ: eivan n cuvunopén
TOAAQITAWV KALVIKWV KOt
HETOPBOALKWV SLaTapoXwyv Tou
aAAnAooxetifovtal Ko
ortoteAoOUV MAPAYOVTIEG KlvOUVOU
yla tnv epdavion
KapdLayyeLakwyv madnoswv Kat
dtaBntn tomouv Il.

Auchinibawpia

e Avtictaon otnv WWGouAivn ABnpo-

e Auénpéva tplyAuKepidLa okAhpwaon

e Mewwpévn HDL-xoAnotepOAn
e YrieplvoouAwvaipio

e Ynéptaon

[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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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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OpLopoc tou petafoAikov cuvdpopou kata WHO (1999)

Mapoucia TOUAAXLOTOV EVOG OTTO TOL TIOLPOLKALTW CTOLXELOL:
> Awotapayn avoxng YAukolng (IGT)
» Zokxopwdng dtaBfRtng tumovu 2

» Avtiotaon otnv wvoouAivn

KOLL TOLUTOXPOVN TOLPOUCLa 2 ] TEPLOCOTEPWV OLTIO TOL TIOLPOLKALTW CTOLXELOL:

> Avénpuévn aptnplakn rtieon (2140/90 mmHg)

> Avénpéva tptyAukepidia (2150 mg/dL n/kat eAattwpévn HDL-xoAnotepOAn
(avépec<35 mg/dL, yuvaikec<39mg/dL)

» Kevtpwkn naxvoapkio (W/H ratio: avépeg > 0.90, yuvaikeg > 0.85
i/kat BMI > 30 kg/m2)

» MikpoAeukwpatouvpio (pUOUOC AMEKKPLONG ASUKWHATIVNC
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 petaBoAikov cuvdpopov kata EGIR (1999)

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

Avtiotaon otnv WwoouAivn - UEPLVOOUAWVOLLLOL
T WWOoOUALVvNG vnoteiag oto avwiepo 25% TwV TIHWV TOU MN
SdtaBntikol nAnBuopou

Zuv 22 ano ta akoAovOa kpLtipLa:
e Avti-umteptacikn dappakevtiky aywyn n/kat vynAn AN (2140/90
mmHg)
e AucAurubarpio: tpyAukepidia 2177 mg/dL /kot HDL-C <39 mg/dL
eKeviplki maxvoopkia: nepipetpog peong 294 cm (Aavdpeg) n 280 cm
(yuvaikec)

e[Aukoln vnoteiag 2110 mg/dL

Diabet Med 1999; 16: 442-443



OpLopog tou petaBoAikov ocuvdpopou kata NCEP- ATP 111 (2001)

Aldyvwaon otov ulapxouV 3 arno autoUC TOUC TTAPAYOVTEC

Napayovtac Kivduvou

MepipeTtpog HEONC

Avopec >102 cm (>40in)
fuvaikeg >88 cm (> 35 in)
TpyAukepidiLa >150 mg/dL
HDL-C

Avépec <40 mg/dL
fuvaikeg <50 mg/dL
AptnpLlakn nieon >130 / 285 mmHg
ukoln vnoteiog >110 mg/dL

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



Oplopac tou petafoAikov cuvdpopou kata IDF (2006)
International Diabetes Federation

Mapouoio KEVIPLKAC TTAXVOOPKLOG
(mepudpépeta péong 2 94 cm yra AvopeG Kat 2 80 cm yLal YUVOLIKEG

Eupwnaikng Kataywync)
KoL oTtoLovoNmoTe 6U0 Ao T MAPOKATW OTOLXELAL:

> Auénpéva tpyAukepidia (2150 mg/dl 4 Aqgn Bepaneiag yia auth ™
Siatapayn)

» EAattwpévn HDL-xoAnotepoAn (avépeg <40 mg/dl, yuvaikeg <50 mg/dl n
ARYn Bepamneiac yia avti th dtatapayn)

» Auvénuévn aptnplakn niieon (cvotoAiki=2130 mmHg, dtaotoAkn 285
mmHg 1 ANYn avTneptaotkng aywync)

» AuEnuévn YAukoln vnoteiag (= 100 mg/dl R 5,6 mmol/l) 1 mponyoUuevn

dtayvwon ZA tomnov 2
The IDF Consensus (2006) http://idf.org/webdata/docs/IDF_Metasyndrome_definition.pdf
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Table 1. Evolution of metabolic syndrome diagnostic definitions throughout the years.  jms23020786
Clinical Criteria Discmaais
Measure Central Dbesity Blood Glc High TG Low HDL High BP a
AHA/
nHLBr  * WC o
(2009) =40" (men) or >3 criteria
[4] 235" {wrm‘ien} <40 mg,/dL =130 mmHg
s =150 mg/dL {men) or systolic and /or
. WO or <50 mg/dL =85 mmHg
IDE s IFGor o 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 central obesity
e BMI>30kg/m? * T2DMdx
=130 mmHg
ATPII  WC ?ﬁgﬂﬂ systolic and
{2001) =40" (men) or <50 me/dL =85 mmHg >3 criteria
[7] 35" (women) 5 diastolic or
(women) on HTN txt
~180 =140 mmHg
EGIR « WC = s <3 me/dL systolic and
s [FGor /dL 5 ys =3 criteria one of
(1999) 37" mg {men and =90 mmHg =2 X
g ) (men) or s [GT women) diastolic or which should be IR
[8] =32" (women)
on HTN txt
WHO o Waist/hip ratio > o 1FG orx <35 mg,/dL =140 _mmHg
(1998) 0.9 (men) or > e 1CT or (men) or systolic and =3 criteria one of
(1] 0.85 (women)or oo a <39 mg/dL =90 mmHg which should be IR *
= BMI>30kg/m? {women) diastolic

Mote 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;
Glc: glucose; HDL: high density lipoprotein; HTN: hypertension; IR: insulin resistance; IDF: International Diabetes

Federation; IGT: impaired glucose tolerance; IFG: 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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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;
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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)

<240 mg/dL (1.0 mmol/L) in
males;
<50 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)
=102 cm (still higher risk) =88 cm (still higher risk)

United States AHA/NHLBI (ATP 1I)* (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) =94 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
=110 mg/dL

de Ferranti et
al. Cireulation,
2004; 110,
2494-74

Three or more of the following

Fasting
glucose
26.1 mmol/L
(2110 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,
2362-74°

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 zg0™
percentile
(age- and
sex-specific,
NHAMNES III)

WC =75h
percentile

WC =90"
percentile
(age-, sex- and
race-specific,
MNHANES [11)

EMI -Z score
22.0 (age- and
sex-specific)

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

Triglycerides
=110 mg/dL

(age-specific,
NCEP)

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

Triglycerides
290" percentile
(age- and
sex-specific,
NHANES I11)

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,
NHBPEP)

Blood pressure
>90™ percentile

Blood pressure

>90™ percentile
(age-, sex- and

height-specific,
NHEPEP)

Blood pressure

>95" 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)

Triglycerides

Blood
pressure

Glucose
(mmol/L) or
known T2DM

6-<10

290+
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
(2150 mg/dL)

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

Systolic 2130/
diastolic 285
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
(=100 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)

Kputinpla
Ektipnong
Napayoviwv
MetafoAkou
ZUuvépopov
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ORIGINAL ARTICLE dol: 101111/, 1463-1326. 2004. 00409,

The prevalence of the metabolic syndrome in Greece: The
MetS-Greece Multicentre Study

V. G. Athyros,"*** V. L. Bouloukos," A. N. Pehlivanidis,"* A. A. Papageorgiou,”
S. G. Dionysopoulou,”® A. N. Symeonidis,” D. I. Petridis,” M. I. Kapousouzi,'*
E. A. Satsoglou™” and D. P. Mikhailidis*® for The MetS-Greece Collaborative Group
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Table 5 Dhet quality (assessed by the Healthy Eating Index) in association with nutnent intakes, food consumption, and cardiovascular disease
risk factors in children and adolescents in Crete, Greece

” "ORIGINAL ARTICLE Diet qualy
“Poar” (HEI <51) “Needs improvement” (HEI $1-80) “Good” (HEI >80)
(N=13§) (N=T18) (N=10)
Metabolic syndrome in children and adolescents in Crete, ‘S s oy 15203 v
Greece, and association with diet quality and physical fitness W 808 Py Py 106
Waistheight mtio L4620, 4520, 4420, 1
S oy NGD lgasto 0412 won
Manolis Linardakis - George Bertsias « Katerina Sarri « DEP {mmHg) 666206 67004 659414 0,708
Angeliki Papadaki + Anthony Kafatos ”II:‘FBG {mr:::fl] :-5:3-32 :50;*33i :-g:g-ﬂg 3;5;
mmal AL 020, 020,01 .21
H'Dl{.,-(‘ {mnlub'l] 1382002 1352001 131003 0.05
TG (mmol1) 0.65+0.02 065001 0.68+0.03 034
LDL-C {mmall) 276003 2a70.02 2694008 044
TCHDL-C ratio 3354004 3332003 343009 0.419
Mo, of MetSyn risk factors 0.8520,08 0.7720.03 0,620,090 004
n=1.209 mtadia kot EpnPot nAwkiog 3 £wg 17 etwv E o
3 s —ﬂ
Children (3 to 12 172 years)  Adolescents (12 1/2 t0 17 12 years)  Totl e
Boys N (%) E %
Mo nisk factors 118 (42.1) 110 (42.0) 128 (42.1) T -
| risk factor 117 (41.8) 106 (40.5) 23 {4L1) ’E\
2 risk factors 33(11.8) 35(13.4) 68 (12.5) o Hﬂ.—C_Eﬂ
=3 Risk factors 12 (4.3) 11{4.2) 23 (4.2) }
Girls _g
No nisk factors 121(39.9) 160 (44.0) 281 (42.1) 2 Tiglycerdes i)
1 nisk factor 131(43.2) 158 (43.4) 289 (433)
2 risk factor 39 (129) 349.3) 73 (10.9) :
0 | 4 @ 100
=3 Risk factors 12 (4.0) 12 (3.3) 24 (3.6)
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“zf l mll ll MWutrition, Metabolism & Cardiovascular Diseases (2009) xx, 1-9
: A le g : " available at www.sciencedirect.com
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Metabolic syndrome in adolescents in the Balearic
12-17 yrs Islands, a Mediterranean region

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-c Abdominal Hypertension Metabolic

subjects glycaemia obesity (WC) syndrome
Total 362 0.6 14.9 16.5 15.5 271 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 4.2 2.7
BMI status
and sex
Normal weight 280 0.4 1.8 13.9 1.5 2.1 1.8
Boys 105 0.0 1.4 21.6* 1.9 21.0 3.8"
Girls 175 0.6 12.0 21 29 2.9 0.6
Overweight 60 1.7 20.0 21.8 45.0 35.0 10.0
Boys 27 3.7 9.6 26.9 18.5" 55.6" 14.8
Girls 33 0.0 12.1 17.2 B6.7 18.2 6.1
Obesity FF, 0.0 40.9 36.8 100.0 68.2 45.5
Boys 11 0.0 54.5 60.0* 100.0 727 63.6
Girls 1 0.0 7.3 111 100.0 63.6 7.3



Zuxvotnta tou petaoAtkol ouvdpopou o€ epBOUG AOTIKAG KAl NULOOTIKAG TLEPLOXAG

45 n=279 ntoudia epnPikig nAkiog (ayopia n=133, kopitola n=146 )
Aotk (n=125) — Huaotikn (n=154)
40
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I 30 —
2
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=
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<
2
W
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5 |
0 .
Ve FAUKGEn HDL-C < TG 2 Al 2 ME (%)
90n EO > 100 mg/dL 50 mg/dL 110 mg/dL 90n E® °.
0 Aok 12 6.4 28,2 72 272 /7 4\
O Huiaomikn 9,2 16,2 22,1 29,2 03 \ 11 J
N _

Kadavtapn B., Xptotodoulog A., Avtwviadou E., AovUda E., Aanapidng K., Tokpakidng . (2009). latpika Xpovika, Teuxog Anpthiou, 22(4): 217-224.
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TeKunpIwpévot Kat VEGTEPOI TAPAYOVTEC
Kapdlayyelakou Kivéuvou
0TV MadIKR RAKia

APHEIA EAAHNIEHE IATPIKHE 2008, 2ef1)T0-T4
ARCHIVES OF HELLENIC MEDICINE 2009, Za(1)70-18
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E.Tokpakibng,'

E. Aolda,’

4. Totoouhnc,?

E. Mkinc?

58 aydpla kat 54 kopitola
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Cardiorespiratory Fitness, Metabolic Risk, . . . Publishing Corporation

and Inflammation in Children International Journal of Pediatrics
Volume 2012, Article ID 270515, & pages
Jdoi: 10,1155/ 2012/270515
Antonios D). Christodoulos, Helen T. Douda,
and Savvas P. Tokmakidis

Department of Physical Education and Sport Science (TE.EAA.), Democritus Universivy of Thaace,
69100 Eomoring, Greece

Aeiypoa: ayopla (n=58) ko kopitola (n=54)
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* k% *¥p<0.05 Z-score Met2
*¥p<0.01
*k ***p<0.001 Z-Aptpaki Nieon
*k¥ Z-NepLdpépera pEong
|: Z-TAukoln vnoteiag
* Z-HDL
00 VO2max (ml/kg/min) 7-TG
-0,4 -0,3 -0,2 -0,1 0 0,1 0,2 0,3

Zuvteheotn¢ ouoxEtiong Pearson (r)

Avtwviadng Op., Aovda E., NanaloyAov A., Tokpakidng Z. ENQIH 'YMNAZITQN BOPEIOY EAAAAOZ, 150 AleBvég Zuvedplo
®Duokng Aywyng & ABAntiopou, OAupniakoé Mouceio Osooalovikng, 30 Maptiov — 1 AntptAiov 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 HDL which combine hypertension
and dyslipidemia
Schillaci ef al 2004 1742 (white) hypertensive patients ~ Cardiac and cerebrovascular ATP Il Twice rigk 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 al 2005 1564 (white) Population-based Cardiovascular morbidity and ATP I, WHO, EGIR, ACE Twice the rigk
mortality (10 years)
Mancia et a 2007 2051 (white) population-based All-cause death (148 months) ATP I Higher risk
Zanchetti ef : 2007 2034 (white) Cardiovascular morbidity and ATP I No significant difference
mottality (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, metabaolic
syndrome.



Expert Review of Cardiovascular Thera
December 2009, Vol. 7, No. 12, Pages 1595-1603 , DOI 10.1586/erc.09.150
(doi:10.1586/erc.09.150)

Review

Hypertension in adolescents

- H duayvwon tng unéptaong ota modLa eivor mepinmAokn S10TL oL TIHEG TokiAouv avaloya pe to GpUAo,
™V NAWKia Kat to UYog.

- Ma 0 75% twv nMepmtwoewv madliwv Kat epBwv HE aptnplakn mieon kot ywa to 90% e
npolmeEptaon dev £XeEL yivel Stayvwon.

- Hunéptaon avéavetol 600 auavetal N maxvoapKia.

- H aptnplakn mieon Oswpeital pua xpnowpun péBodog mpoodlopiopol kapdiayysiakol Kivéuvou otnv
epnBkn nAwia.

- H avénuévn aptnplakn niicon otnv edpnPeia onpatodotel tnv aviyvevon Kot Twv AAAWV apayoviwv
KWw8UVOU ToU n €ykapn Oeparneio TOug HELWVEL TOV Kivouvo gpdavionc KopSLoyyELAKWY VOO LATWV
otnv eviAwkn Lwn.

- H pérpnon ¢ aptnplakng nieong ota matdid amoteAei évav and toug MAEOV ONUAVTIKOUG SEIKTEC

endaviong kapdiayyslakwv nabnoewv otnv evnAlkiwon Kat anoteAel €éva mMPwWTAPXLKO BApa otov

TOMEQ TG MPOANYNG.
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Table 1. Anthropometric and blood pressure measurements 5-8 eTwv (n= 474)

Age (years) 9 £w¢ 12 eTwv (n=643)

13 éwg 17 eTwv (n=912)

Characteristics Total 5—8 9—-12 13—17

n 2029 474 643 912

Weight (kg)” 447 + 16.6 25.7 + 6.8 409 £ 11.9 572+ 118
Stature (cm)” 1447 £ 17.8 120.4 + 8.0 141.2 £9.7 159.9 + 7.8
BMI (kg/m”)" 20.5 + 42 17.5 4+ 2.9 202 +42 22.3 4 3.9
BMI (percentile)” 67.2 +£27.7 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 +24.2 31.2 + 23.1 33.9 + 246 27.9 + 243
Females (mm Hg)" 96.6 £+ 10.1 80.4 + 8.3 974 +96 99.8 4+ 0.4
Males (mm Hg)" 99.6 + 10.9 91.8 + 8.8 979 +£94 104.9 + 10.1
DBEP

Percentile” 50.1 +£21.2 46.9 £+ 20.7 50.2 +£19.9 518 +£222
Females (mm Hg}b 61.3 = 7.8 55.6 £ 6.3 61.3 £ 7.1 64.2 + 7.4
Males (mm Hg)b 62.3 £ 8.0 57.0 £ 6.7 613 £70 65.7 £ 7.7
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Relations between obesity and hypertension:

preliminary data from a cross-sectional study in

primary schoolchildren: The children study

D Angeloptnllos], HJ Milionis®, G Moschonis® and Y Manios?

(lwavvwva, n=312, 11 stwv)

Table 1 Freguendes of children with abnormal BF and weight status

Table 2 Ditterences in dietary, physical activity and fitness indices among the three sweight groups

Cotegories based on BMI® Nomal Owenveight Otese
n (%) n (%) n (%)
Bays 90 (58.8) 45 (29.4) 18 {11.8)
Girls 85 (53.5) 62 (39.0) 12 (7.5)
Total 175(56.1) 107 {34.3) 30 {9.6)
Categornies based on S8P" Normal SBP Borderine high SBF MHypertersion
Bays 89 (58.2) 21(13.7) 43 (28.1)
Girls 95 (59.7) 22 (13.8)

Total 184 (59.0) 43 (13.8) 85 (27.2)
Cotegories based on DEF® Mormal DEF Borderdine figh DEF Hypertersion
Bays 115 (75.2) 26 (17.0) 12 (7.8)
Girls 113 (71.1) 19 (11.9) 27 (17.0)
Total 228 (73.1) 45 (14.4) 39 (12.5)

Abbreviations: BMI, body mass index; BF, blood pressure; DEF, diastolic blood
pressure; SBF, systolic blood pressure.

*Overweight and obesity defined according to the I0TF's age- and sex-specific
Bl cutoff points (Caole ef all, 2000).

EIHi;;|h narmal BF was defined as average SBF and DBPF =%0th and =95th
percentile for gender, age and height. Hypertension was defined as average
S5BF and DBF =95th percentile for gender, age and height (Mational High
Blood Pressure Education Program Working Group on High Blood Pressure in
Children and Adolescents, 2004).

Normal Ovenweight Obese P-volue
(n=175) =107 in=30)
Prysical activity TV/fitness
MVPA (minfweek) 7.1 (850)° 370" 600 (B3.4) 0.018
TV time in weekdays (h/week) 2317 EXTPANS AR 0,001
e ki Dk (o bk, 124408 R FAEL: i
ERT scare {no. of stages) 4B {18 37(1.6%4 29(1.7)4 <0.001 I
Table 4 Ditterences in dietary, physical activity and fitness indices amang the three DBP groups
Narmal DBP High romal DEP Disstalic hypertension P-vale
=228 {n=43) n=19)
Enengy and macronutrients intake
Energy (keal/day) 1544.7 (315.7) 17005 {4501 1615.2(618.5) 0.081
Carbohydrates (g/day) 1746 (55.9) 187.6 (56.6) 179.1(65.4) 0.353
Fibre (g/day) 10.3(4.7) 107 (4.5) 10.9 {4.6) 0.560
Protein {g/day) 6.4 (26.8) 700 (17.6) 68.7 (36.2) 0.279
Total fat {g/day) 614 (20,6 920 (25.0¢ 975 (2801 <0.001
MUFA (g'day) 24801.6f 291 (10.5)" 269(12.5) 0.048
PUFA (g/day) 140357 BI 360 BO(4T) 0.048
SFA (g/day) namaf 7 @2 25.5(128) 0.002
Micranutnents infake
Sodium (mgday) 1506.2 (734.3 19626 (10005)" 1912.3 (9398 <0001
Potassium (majday) 27497525 21080 (5621} 2209.4(790.7) 0502
Calcium {ma/day) 9240 (376.3) 10243 (3495) 1021.6(510.5) 0.146
Magnesium (mg/day) 193.5 (65.2) 201.3(60.8) 193.2(66.0) 0.748
Dietary habits
Frequency of fast food meals (meals/week) 00.2) 20101.4) 19(1.1) 0.856
Frequency of breakfast meals (mealsfweek) 6(1.7) 410.7) 36(20) 0.740
Priysical activty/TV/ftness
MVPA (min/week) 79.5 (8944 402 673k 187 (419 0.005
TV time: in weekdays (h/week) 2809 26(2.3) 301{14) 0.202
ime | 13044 LR ECHI] LNITERN 0783
ERT score {no. of stages) 4309 4110.7) 318019 0.387




feted “

FRAME

Rural and Remote Health WEDUNE

The Inteinabaral Blectionic Jaurnal oF Birkal snd e bl e TS ek td Geabon, Phochee avd

ORIGINAL RESEARCH

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

Age group | Male studenis | Female studenis
[ years) Total Obese’ Total O hese’
o i
FRYY 1595 10TF FR%7 1595 10TF

459 52 17.3 17.3 7.7 62 174 14.5 116
G-6.9 B85 28,2 20.0 11.8 63 28.6 159 11.1
3-89 a7 37.3 29.9 22.4 27 43.3 7.6 19.5
10-10.9 33 39.8 26.5 12.1 66 424 24.2 13.6
Total 287 317 237 136 285 35.1 21.1 144
(95%CT) 26337.1) | (18.58-286) | (9617.6) 29.6-40.6) | (164258 | (103-185)

+0bezity defined as a BMI =97 th percentile using French charts (FR. 97), BMI =95th percentile using US charts (LIS 93}, and according to the
International Otbesity Task Force (I0TF) reference curve cormresponding to a BMI =30 kg/m® at age 18 years.

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

EF, Blood pressure.,
10besity defined = a BMI =97th percentile using French charts (FR 97), BMI =95th percentile using US charts
(U8 85}, and according to the International Cbesity Task Force (I0TF) rference curve comesponding to o BMI
=30 kg/m® at age 18 years.

Reference Children with elevated BP | %) RR OR
Ohese’ Normal weight 5% Ch (95% Ch
FR97 17.8 29 6,17 (32-11.9) T2R(3.6-147)
US95 21.1 4.1 5.200(3.0-9.1) 633034119
IOTF 27.5 47 | 588 (24100 T7304.1-147)




Prevalence of hypertension and determinants of cardiac

function in overweight and obese children and adolescents Journal of Physical Activity, Nutrition and Rehabilitation, 2015
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Tokmakidis'

! School of Physical Education & Sport Science, Democritus University of Thrace, Greece
£ University of Cyprus, Nicosia, Cyprus
*Medical School, Dragana Alexandroupoli, Democritus University of Thrace, Greece
Table 2. Prevalence of hypertension and Odds Ratio (ORs) in normal weight and overweight /
cbese males and females according to age group (8-10 yrs, 11-12 yrs, 13-15 yrs, =16 yrs).

Hypertensive (n=340)

0
ETELTE Normal weight Overweight/Obese DR
’ [ (n=1.477) (n=510)
n=1.987 ntadia kot Epnfot R
Males (n=319) 25 (7.8%) 19 (6.0%) 5.38 (2.68-10.80)
Females (277) 24 (8.7%) 15 (5.4%) 3.73(1.51-9.19)
11-12 yrs
Males (n=211) 5(2.4%) 18 (B.5%) 7.68(2.72-21.68)
Females (n=195) 14 (7.2%) 29 (14.9%) 3.98(1.93-8.18)
13-15 yrs
Males (n=250) 22 (8.8%) 46 (18.4%) 7.92(4.25-1474)
Females (n=234) 17 (7.3%) 24 (10.3%) 3.93 (1.95-7.90)
145 1 [ Normotanalve (n=1.647) m 85 =16 Vrs
14 { EHypartaneiva (n=340) # Males (n=328) 59 (18.0%) 17 (9.8%) 1.16 (.63-2.14)
5 1S R Females (n=173) 18 (5.5%) 3(1.7%) 1.05 (.28-3.88)
T 1m0 T
E- 125 %‘ 754
@ 5
ﬁ 15 é_ i
§ 1o §
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g 100 g
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Figure 1. Mean+SE 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 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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n=1.987 noudia kot £pnpot

BMI [Kg/mZ)
O Hypertensive ] . .
Systolic arterial pressure (mmHg)
B Hormotensive | i S8 S8 2 ]+
T I = e Diastolic arterial pressure immHg)
T k]
e T Mean arterial pressure (mmHg)
g ] R i R Rest pulse pressure (mmHg)
m:l Heart rate (bpm)
- - Rate :
Sk pressure product (bpm*mmHg)
*p< 05 | 5 ]
p< i i sE L
'y = u a3 Peripheral resistance [dynes-sec-ocm-3)
A —————— Cardiac index (Umin/m2)
1
4.8 0,6 -0.4 -0,2 0 0.2 0.4 0.6

Pearson correlation coefficient (r}
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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? T




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

some overweight or obese people remain metabolically healtk
Purpose: The purpose of this study was to examineds
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
he 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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Subcutaneous

Visceral
adipose tissue

adipose tissue

~ 5-10% weight loss

~ 40% visceral adipose tissue loss

(diet, physical activity,
pharmacothera py)

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

Clinical review

Treatment of obesity: need to focus on high risk

abdominally obese patients

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

Rizk of coronary
heart disease

Low

Reduced
obesity

(low waist
Measurement)

d ~250-500 kcal/day
restriction
1 energy expenditure

For every 3 kg of weight
loss, HDL-C levels
increase 1 mg/dL

Trials of very-low-calorie
diets show that HDL-C
levels decrease by 2-12
mg/dL during acute
caloric restriction.

After 12 wks, HDL-C

returned to pretreatment
range, and this trend was
still apparent after 1 year.

Therefore, benefits of
weight-loss programs
should not be assessed
during acute caloric
restriction.

Rossner S et al. Atherosclerosis
1987;64:125-130
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Life style changes

Abdominal Risk factors Goranary Salt
obesity heart disease

# |H5.rp|artﬂnsu:unl_ D'_l.'sllpu:tanarma #
| .

e Areductionto 5 g per
day can decrease
systolic blood pressure
about 1to 2 mm Hgin
normotensive

1 ™ individuals and 4 to 5
NS / . .
\\\___ . &5{ Y mm Hg in hypertensive
T._ ) patients.
. Typa 2 diabetes J Wt loss

* Losing about 5 kg can
/ reduce systolic blood

pressure by as much as

4 mm Hg, aerobic
endurance training can

Management of risk reduce systolic blood
Treating the Treating the of coronary heart pressure 7 mm Hg.
cause? complications? disease



Therapeutic goals and recommendations

Abdominal obesity
Physical inactivity

Atherogenic diet

Cigarette smoking
LDL-C

High triglyceride or
low HOL-C

Elevated blood pressure

Elevated glucose

Prothrombotic state

Proinflammatory state

Goal: 10% weight loss first year, thereafter continued weight loss or maintain weight
Recommendation: caloric restriction; regular exercise; behaviour modification

Goal: regular moderate-intensity physical activity

Recommendation: 30=-60 min moderate-intensity exercise daily

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

Goal and recommendation: complete smoking cessation

Goals: High-risk patients*=—LDL cholesterol <1 g/L (2-6 mmaol/L)

Therapeutic option—LOL cholesterol <0-7 g/l (1-8 mmaol/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 <<1.3 gfL (3-4 mmol/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 cholesterol 21-3 g/fL

(3-4 mmol/L)

Maoderate risk patients—lifestyle therapies; add LDL-cholesteral lowering drug if necessary
to achieve recommended goal when baseline LDL cholesterol =1-6 gfL (4-1 mmaol/L)
Goal: insufficient data to establish goal

Recommendation: High-risk patients—consider adding fibrate (preferably fencfibrate) or
nicotinic acid to LDL-lowering drug therapy

Goals: blood pressure <<135/<285 mm Hg. For diabetes or chronic

kidney disease: blood pressure <<130/20 mm Hg

Recommendation: lifestyle therapies; add antihypertensive drug(s) when necessary to
achieve goals of therapy

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

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

Recommendations: no specific therapies

*High-risk patients: those with established atherasclerotic 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%. tModerate risk

patients: those with metabelic syndrome but 10-year risk for coronary heart disease < 10%. §Lifestyle therapies indude weight
reduction, reqular exercise,

and antiatheragenic diet.

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

The metabolic syndrome

Robert H Eckel, Scott M Grundy, Pawl Z Zimmet
Lancet 2005;: 365: 1415-28

Avtipetwrnion tov Met2

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

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

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

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

5. Inthe 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
factors, OD or  SBP 120-129 or SBP 130-139 or SBP 140-159 or
disease DBP 80-84 DBP 85-89 DBP 90-99

No other risk No BP No BP

intervention intervention

factors

Lifestyle changes
for several weeks
then drug
treatment if BP
uncontrolled

1-2 risk factors

3 or more risk
factors, MS,

OD or
diabetes Lifestyle changes
+ drug treatment
Lifestyle
Diabetes changes + drug
treatment

Established CV
or renal
disease

Grade 2 HT

SBP 160-179 or
DBP 100-109

Lifestyle changes
for several
weeks then drug
treatment if BP
uncontrolled

Lifestyle changes
for several
weeks then drug
treatment if BP
uncontrolled

Lifestyle changes
+ drug treatment

Grade 3 HT
SBP 2180 or
DBP 2110

Lifestyle
changes +
immediate
drug
treatment




Avtipuetwnion tov MetZ pHE TNV AoKnon

Auéavel tTnv gvalocdnoia Twv LOTWV
oTNV WOOUAivn

Apa euvoikd ota Autidia ko otnv
oPTNPLOKN Tiieon

MpokaAel apvnTikd OepuLdLKO
Looluylo
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nnnnnnnnnnnn e 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



Agpofloc Xopoc & mapayovieg Met2

[] 1:IntJ 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

» Tuvaikeg nAkiog 19-23 (n=32)

> 50 min Aerobic Dance 3 dopec/eBodopada (70-80% HRmax)
> Alapkela mapepBacne: 12 eBdonadeg

Opada cuvexopevnNG Acknong Opado SLAAELUMATIKAG AOKNONG Ouada eAéyxouv

l Z0otOoN CWHATOG l ”
t Kap8loavanveuotikr avioxn t ﬁ

” HDL-Cholesterol t “
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[] 1: Tashan Kanho Hakhog 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.

» MoxVoapka kat YriEpBapa matdia AnpotikoU ZxoAeiov (n=32)

> 50 min Xopo¢ Hip-Hop & acknoslg yupvaotikng 2 popeg/eBdopada

» 50 min evnuépwon ywa aAdayr) dtatpodng Kat tpomou {wng 1 dopa/efdopdda
> Alapkela mapeuBoaone: 8 eBSOUASEC

Nepipépela péong
AptnplokKn mieon
TG

Glucose

HDL-Cholesterol .




)

\ AgpOoBLo mplypappa AoKnong
BMIC Pediatrics et

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 Stel*#

BMC Pediatrics 2007, 7:19  dei:10.1186/1471-2431-7-1%

Asiypa: n=15 nayvoapka modid, nAkiog 14.7+2.1etwv, BMI = 37.4+3.5 (kg/m?)

» Tuyvotnta: 2 dpopécg/epdopada yupvaotniplo, 1 popd KoAupupntipLo 1 unaibpleg SpaoTNPELOTNTES

» 30-60 min doknon 50% HR_ ., (aBAomaidiég, koAupm, vdatroodaipion, aqua jogging, aqua fitness ),
KUKAWKN tpomovnon, HUikA evéuvapwon, tpia®Ao KTA

» Alapkela mopepPaone: 12 eBSopadseg, e emunpocdetn Statpodikn napsufoon, GaApHAKEUTIKN aywyn,
OLKOYEVELOKNA TPOMomnoinon cuunepipopag

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 em |167.5 + 0.07 [68.1 £ 0.07 P < 0.00]

Sds-height 0.20 + 0.94 0.14 £ 0.94 P=0.038 --
Body weight kg 103.7 £+ 12.4 927+ 11.0 P<000] 22
Sds-body weight 553+ .62 421 £ 1.5 P<0.00] [.3
BMI kg/m2 3744+ 35 327 +27 P < 0001 1.9
Sds-BMI 324028 28 +0.37 P < 0.001 l.6
Total body fat (FM/TEW%) 434+ 28 96+24 P < 0.00] 1.0
FFM 587+ 70 559+67 P = 0.002 1.3

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




AgpOfLo IPOYPAMA AOKNONG

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 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 moditied 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 (201 1) 30391400
D0 10 00T =003 S-01 0-014 8- 1

ORIGINAL CONTRIBUTION , , , .
Agiypa: n=61 nauwdid, nAwkiag 7-9 etwv

. . . ayopla (n=27) & kopitoia (n=34)
Markers of metabolic syndrome in obese children

before and after 1-year lifestyle intervention program 1.800 Keal nuepriota pooAnin

Avénon puoikng dpaotnplotntog

C. Pedrosa - B. M. P. M. Oliveira - L. Albuguergue -
C. Simies-ereira « M. D. Vaz-de-Almeida -
F. Correia

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

n = 6l1) Trzat. type Bazcline B&-Month folloar-up I-%ear follow-up e
I T T

Glucose (mghdl) I'T BT = 5.7 790 + 6.2 T4+ 7.2 177 0343 0. 730
T 209 += 6.2 TET £ 7.7 B20.1 &+ 108

T-chol {mgidl) I'T 1660 += 27 4 169 4 + 272 168 6 4+ 24.4 L1 00024 1. 546
5T I77.4 = 268 176 £+ M5 1806 = 304

HIL { g ddl) I'T 485 £+ 949 498 + B8 5014 4+ 106 235 LIS
G 524 £+ 9.0 5005 £+ 9.7 559 97

T-chol/HIDL ratio I'm 352 &+ 0.7 348 £+ 0LaY 347 £ 076 0377 0413 145
G 34T £ 0T 345 &+ LaT 330 £+ D68

LIDL. {mmgddl) I'm 5.4 &+ 245 1069 + 21.9 s 4 4+ 223 114 L e (L4955
G 11249 + 219 1074 &+ 213 1148 &= 264

TG (rmgidl) I'm TO2 + 559 TE.2 + XT8H T2 4+ 354 D482 . 158
GT T4.6 = 438 651 &+ 8.5 T35 £+ 421

Apo A-l (mgddl) I'T 121.5 = 168 126.2 £ 16.8 1229 4= 15.2 0057 0203
G 1253 = 12.6 1222 = 1.0 1309 = 14.2

Apo B (mg/dl) I'T TT.2 = 158 T4.3 = 13.8 73.1 £ 14.3 0501 .533
T BLE = 134 T5.9 £+ 134 TT.E X 145

Dmta presented as mean =+ standand deviation (509

Trear treatment, T mdividual treatment (e = 42), 7 gmoup-based treatment (e = 19), T-chod total cholesterol, HOE high-density hpoprotein,
LD lovar-density hipoprotein, T triglycerides, Apa A-f apolipopmitein A-I, Apo B apolipopmotein B

E

LM mepeated measures, comtmlling for gender and Tanner stage: f = time effect; T = treatment effect; £ *7 = tme = treatment intermctiomn



Preventive Medicine xxx (2012) Xxx-xxx

Contents lists available at SciVerse ScienceDirect

Preventive Medicine

journal homepage: www.elsevier.com/locate/ypmed

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

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=2318) 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.




A ) l.rhl
Weight Weight
Study or subgroup analysis (%) Favour contrel  Favour exercise Study or subgroup analysis (%) Favour control - Favour exercise
Aerohic programs Acerobic programs
Ferguson et al. (1999) 302 ——
Kim & Yang (2005) 1.2 S we Ferguson et al. (1999} 7.8
Mever ot al. (2006) 269 — . Mevyer et al. (2006) 31.5 L
Karacabey (2009) 12.1 - Karacabey { 2005) 12.0 — -
Lee et al. (2010} 194 Lee et al. (2010} 127
..
Helcrogeneity test: Q=25.09; df=4 (p<0.001); P=84% Heterogeneity test; Q=23.91; df=3 {p<0.0017; I'= 874
Owerall effect test: Z=00L80 (p=0.426) 106y - Orwerall effect test: Z=23.91 (p<0L001) 100
Comhined programs Combined programs
Wong et al, (2008) 229
Farpour-Lambert et al. (2009) 41.7 Wong et al. (2008) LR —l
Lee et al. (2010} 353 Lee et al. (2010) 6l.1 I —
Helerogeneity test: Q=i). 16; df=2 (p=0.925); I'= 0% Heterogeneity test: Q=0.39; df=1 (p=0.529); I'= 0% ®
Overall effect test: Z=2.51 (p=0.012} 100 Owerall effect test: Z=0.30 (p=.763) 100
. 150 100 0.50 000 0.50 100 -1.50 -2.00 -2.50 . 150 1O §.50 0400 -0.50 -1.00 -1.50 -2.00 -2.50
I a) Effect of exercise on HDL-C (mg/dL) I Effeet size (95% CT) I b) Effect of exercise on LDL-C (mg/dL) I Effiect size (95% CI)
Aerobic programs Aerobic programs
Ferguson et al. (1999) 2.7 -
Ferguson et al (1999) 668 . E:I'“‘ & Y“J'I'H{Efmm}:i] _::g -
Lee etal. (2010} 332 Meyer et al. (2 . .
—8— Lee et al. (2010} 19.1
Heterogeneity test: Q=0.65; df=1 {p=0.419); I’= 0% _ ; ) T
Owerall effect tost; Z=(0L80 (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) 23.1
Wi Lal, (2008 w7 . R )
o gt o g Farpour Lamben et al. (2009) 416 .
' ; — . Lee et al. (2010) 35.2 -
Heterogeneity test: Q=0L031 di=1 {p=0.858); I'= 0% . .
- e Heterogeneity test: Q=1.07; df=2 (p=0.586); 1= 0%
Overall effect test: Z=0.68 (p=0.496 100 rogeneity b=
erall effect tes (p=0.496) == Overal] effect test: Z=1,78 (p=0.076) 100 Rl
150 1.00 (.50 040 4050100 -1.50 -2.00 -2.50 150 1,00 0.50 0,00 4050100 -1.50 -200-2.50
I ¢) Effect of exercise on TC (mg/dL) I Effest size {95% C1) I d) Effect of exercise on TG (mg/dL) I Effest size {95% C1)

Fig. 2. The effectzof the aemhic and combined exemwise progamson: (a] HOL-C; () LOL-C; (2] TC; and {d) TG The size of 2ach data markerindicates the weight assigned to that individual study. So that improvements in fawor of the exercise group
are ahways to the right, the negative effect sizes for LDL-C TC, and TG are pletted to the right to coincide with the positive effect sizes of HDL-C The values of the study of Farpour-Lambert et al. (200¢9) were determined by Monte Caro simulation.




Opéotng Avtwviadng (2016). Mapayovtes uetaBoAikou cuvépPOLOU KAl (PUOLOAOYLKES TTPOCAPLOYEC TNG

aoknon¢ oto UeTtaBoAiouo kot otnv kapdiayyeiakn Asttoupyio UnREPBapwv/TAYUCAPKWY ATOUWV.
AIAAKTOPIKH AIATPIBH, ZEDAA — ANO, Kopotnvni

[ AEITMA I‘I=104J
! I * ! '
Opada Aoknong Opada ENeyyou Opdda doknong Opéda EXéyyou
NoppoBapwv raldlwy NoppoBapwv matdwv YrépBapwv/Nayvoapkwy YrépBapwv/MNayloapkwv
(n=29) (n=22) rnaduwv (n=27) naldwy (n=26)
2 v

ZUMMETELYOV OTLC QPXLKEC LETPROELC (N=68)
- AlEkolav T cUpPETOXH Toug (n=4)
- Agv CUMETE OV OE OAEG TIC LETPNOELG (N=8)
- AAhot Aovol (n=2)

OAokAfpwon napepfatikov

NPOYPAUUATOG
(n=54)
A4
Y A 4 v A 4
Opabda Aoknong Opada EAéyyou Opada doknong Opdda Exéyyou
NoppoBapwy raldlwy Noppopapwv ratdlwv YrépPapwy/MNayvoapkwy YrépPapwy/Noayuoapkwy
(n=12) (n=10) naduwv (n=17) naduwv (n=15)




MNepopaTIKOG OXESLOONOC

MNELPAUATIKEG OUASEC

OA1l

Opdda Aoknong Opdda Aoknong
NopuoBapwv YrépBapwv/Moaxicopkwv
(n=12) (n=17)

Al Npaypatomnoinon petproswv 16 eBSopuddeg

C{ill Npaypatonoinon petpnoswv 32 efdopadeg

il ‘Evapén: ApXLKEC HETPHOELC ||~ MNapeppatiko npoypappa acknong 16 eBdopadwv

XapaKTnNPLOTIKA TPOYPAHLATOC AOKNONG
TUMoOG AoKNoNG: ZUVSUAOHNOG OLEPOPLOC AAOKNONG Kal
MHUIKAG evouvapwong dtapketag 60 min pe ocuxvotnta
3 dpopég/eBdopada (60-80% HR, ., KoL EVEPYELAKN
damavn ~ 300 pe 400 Kcal yia kaBe cuvedpia)

~ 10 min mpoBéppavon
~ 20 min dtadpopog
~ 20 min puikn evéuvauwon
~ 10 min anoBepaneia
Awapkela opEpPoaong: 16 eBdopadeg

(ne SLatpodikég cuoTaoEeL Xwpic mapEppaon)

l

Awakomn tng aocknong 16 eBdonadeg



IMEGOAOAOIA

MetpnoeLg

AVIPpWITOUETPLKA XOAPOAKTNPLOTIKA
o Jwuatiky pala (kg)

* 'Yyog ano 0pOia O€on (cm)

¢ Aciktng Malag Zwpatog [BMI (kg/m?2)=Zwpatiki palo/YPog and 6pbia 0éon?]
e Erudavela Zwpatog- BSA (m2)

* Nepipetpog pLéong, KOWALAG Ko Loxiou (cm)

* MpocOiomnicOa SLAPETPOG KOLALAG (mm)

* AeppaTOTTUXEG TPLKEPAAOU & yaoTpokvnpiov (mm)

* JwHatko Ainog (%), AAunn pala (kg), Mala Atroug (kg)

Aptnplakn nison
e JuotoAwkn nieon (mmHg)
e AtaotoAlkn ntiicon (mMmHg)

BloxnUIKEG TAPAUETPOL

e Mukoln vnoteiag (mg/dL)
e TpyAukepidia (mg/dL)

e HDL-C (mg/dL)




Mepapatikoc oxedLaopnog

- aptnpLaKA mieon (oUoToALKr), SLLOTOALKR)
- KapdLakn cuxvotnta
- UTTOKELMEVLIKN avTiAnyn tng KOmwong

MetpnoeLg

KOTQ mv sd)apuovr'] svéq (Chiidren s OMNI Scale of Perceived Exertion: walkinglumring
NPWTOKOAAOU aepOfLag Aocknong oe
epyodLadpopo pe toxutnteg

- 4 kph

- 5.6 kph

- 8 kph

- 3° AEMTO QAMOKATAOTOONG : Mapat ok

KOUPOOTIKG

YNOKEIMENIKH ANTIAHWH THZ KONQZHZ |

(Utter et al., 2002)

MpoyoriKa
KOUPOOTIKO

Awapkerla 10 Aenttd to KAOe otadLo

(McMurray & Ondrak, 2011)
livetaumio
KOUPOLOTLKO
Aiyo
KOUPQ.OTIKO

KaBoAou
KOUpaoTIKO




AnoteAéopata : AEIKTEC TToXVooLPKioG

Xopotikn pala (kg)

2wpatikn Mala (kg)

54
—@— NoppoBapi Eréyyov (n=10)
#£ab
53 —©— Noppopapn Ackneng (n=12)
—&— YrépBopa/llaydoapka Eréyyov (n=15) - I
- —A— YnépBopo/Taydcopko Acknong (n=17) ##a P ) .
] .- a

o1 7 #+a T
b

50 -

49 ] /;x'
a . ::‘

48 -’
a

47

«——Mpéypoppa Aoknong — « - ___ Atokomr AoKnong - - - - - - >
46
"Evaptn 16 gpoopadec 32 gfoopadeg

#p<0,05: OTATLOTIKA CNUOVTIKEG Stadopég petal voppoBapwv Kot uTtEpBapwv/maxioapKwy TaLdLwv
#p<0,05: OTATLOTIKA ONUAVTIKEG SLadopEég pLeTal opddag Aoknong Kat eEAEyxou

a: OTATLOTIKA CNUAVTLKEG Stadopég ano thv Evapén

b: otatiotikd onuavtikég Stadopég ano tig 16 eBéopadeg (p<0,05)



AnoteAéopata : AEIKTEC TToXVooLPKioG

Yopotiké Lirog (%0)

2 WHATKO Airtog (%)

28
—@— Noppopapi Eréyyov (n=10)

—©— Noppopapn Acknong (n=12)
—&— Ynéppopa/lloyvcapka Eréyyov (n=15)

27

2 - —A— Yréppopo/Tlaydcapke Acknong (n=17) #%ab

25 . -

-
-
-
- -

e Y %

23 -
- - -
4’- ------- T
- = ="
————— - "

22 -
ac
21 -
+———Npéypappa Aoknong — « - - Atokonr Acknong - - - - - - >
20
"Evapén 16 epoopaosg 32 gfoopdocg

#p<0,05: OTATLOTIKA CNUOVTIKEG Stadopég petal voppoBapwv Kot uTtEpBapwv/maxioapKwy TaLdLwv
#p<0,05: OTATLOTIKA ONUAVTIKEG SLadopEég pLeTal opddag Aoknong Kat eEAEyxou

a: OTATLOTIKA CNUAVTLKEG Stadopég ano thv Evapén

b: otatiotikd onuavtikég Stadopég ano tig 16 eBéopadeg (p<0,05)
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Nepipetpoc peong (cm)

73
—@— Noppopapn Eréyyxov (n=10)
—S— Noppopapn Acknong (n=12)
—&— Yréppoapa/Tlaydcapka Eréyyov (n=15)
27 —— Yréppapo/Iloyvcapka Acknong (n=17)
#
E’« e
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- R (I .
) - L.
W -
= L=’
w P
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= e .
; i N SUUTDPEEL, ?
2 70 PRASEE
= -
W .
69 - -
«——Npdypappa Aoknong —, « - - Atakor Acknong - - - - - - >
68
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AnoteAéopata : Mapayovtec Met2

I'\wwkon vneteiag (Mg/dL)

ukoln vnoteiog (mg/dL)

92 ~
—@— NoppoBapi Eréyyov (n=10)
91 - —©— Noppopapn Acknong (n=12)
—&— Yréppapa/Mlaydcapka Eréyyov (n=15) ##
90 ~ —A— Yréppopa/Tlaydeapke Acknong (n=17) 44 I
8- e T
88 - i [
S T
R ®
ss o e
84
83
«——Mpéypappa Acknong —, « - ___ Awakonr AoKnong - - - - - - ->
82
"Evapén 16 ¢poopaodsec 32 gfoopdoeg

#p<0,05: OTATIOTIKA CNUOVTIKEG SladopEg peTal voppoBapwv Kot urtépBapwv/moaxioapKwy ratdLwv
#p<0,05: OTATLOTIKA ONUAVTIKEG SLadopEC LETAEL OUASAC AOKNONG KA EAEYXOU



AnoteAéopata : Mapayovtec Met2

HDL xoAnotepoAn (mg/dL)
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AnoteAéopata : Mapayovtec Met2

TpwAukepidia (mg/dL)
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AnoteAéopata : Mapayovtec Met2

2UOTOALKN aptnploki nieon (mmHg)
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AnoteAéopata : Mapayovtec Met2

Z-score MetafoAikov Zuvépopuou

Z-okop MeTX = {Zm:pluéTpou Méonc T ZrAumcng + 26+ (C1)Zypc + Zyant/S 6mou MAT = péon apTnpiakn Trieon

1,5 4
E’Evapén
0016 epoopadeg b ¢
1 - [ 32 gfoopadeg _’ T b,

05 - \\

MetS zscore
o

. o
-1 A \ L 4 T :::::?F:::::
\ b, c Il 1
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AnoteAéopata : Mapayovtec Met2

TVOYETIOELS LETUSD OLIKTOV TUYVCOPKLUS KoL TTopayoviay Mets

MetZ Iivwodn HDL TG TC ZATI AATI

zscore (mg/dL)  (mg/dL) (mg/dL) (mg/dL) (mmHg) (mmHg)
Topotkn paco (kg) TOe*kE 347% SSTIHER QTR 43THKE 4O kEk AR HHk
BMI (kg/m?) 8OTHEE A3ZHF* 100 B e ATHHE S14HEk 93 HHk
Emgdvels. conotog (m?) O T AR 260 -4e8*FKk 47N kE 3ReHKE 4eSkHk 53 HHH
Iepiyietpog peonc (cm) S22 HkH* 300%* - O33FFF g2k 203 %* S0e*** 3T K
TTepipeTpog Kotidag (cm) TOeHkE 282% - QOTHHFK 5T HEH 176 S0eH** 271%
ITepipetpog 1ayiov (cm) 134 107 107 048 -.131 031 024
AIPETPOS KoLALGS (i) 7O HkHE 327% - O34k TR AS8FKE SOk 389 **
Adyog WHR ST A 147 SRR RN A 361* 3Tk 304
ZIAULVIKO AUTOG T8g Ak 275% S L o A b O 11 Rk A00%*
Zopatko Avtog (%o) Nonlilau 372wk - GI8*HE 50 Kk 328% 38T 275%
Adum pdca (ke) 7S] Rk 260 S445RE 53R 4034k 4G0HRE 4OQkEk
Malo Atrovg (kg) QT2 AR 308 %* - 633k 500Kk A05%* A2 A 388%*
Fp<0,05 *Fp<0.,01 ***p<0,001



AnoteAéopata : Mapayovtec Met2

MerX z-score

Yoponikn pale (kg) T Hekx

BMI (kg/m2) \tﬁ *kk

Emgdvewn copatog (m2) T ok

IlepipeTpog péong (cm) T ek

epipeTpog Korhrdg (cm) T ek

Iepipetpog 1oyiov (cm) ]

AvapeTpog Kovhag (cm) T ok

A(')YOQ WHR T xxx

Xrhoyviko Mmog T ok

Xopotikd rimog (%) T rxk

Adhamn padae (kg) T ek

**%*%*
Maga Aimovg (kg) T eex p<0,001

0 01 0,2 0,3 04 0,5 0,6 0,7 0,8 0,9 1

Yuvteheotig ovoyéTiong Pearson (1)



YyLeig yuvaikeg (n=62), nAkiag 22.30£1.77 etwv
S ;5 Body-Pump (n=12) —
Ouada Aerobic-Step (n=14)
Ouada Aqua-Aerobic (n=12)
Ouada Pilates (n=12)
Ouada EAéyxou (n=12)
Body-Pump (n=12)
#: oTATLOTIKA ONUAVTIKEG StadopEég anod thv Evapén (p<.05)
Aerobic-Step (n=14)  a: oratioTiKd ONUOVTIKES Stadopég and Tnv Opdsda Body-Pump
Aqua-Aerobic (n=12) b: otattoum'i cnuthtK's'c SLadJopféq ans’: ™mv Out'iSa Aerobic-SteP
C: OTATLOTIKA CNHAVTIKEG Stadopég ano tnv Opdada Aqua-Aerobic
Pilates (n=12) d: otatiotikd onpavikeg Stadopég ano tnv Ouada Pilates
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Avtwviadng Op., Aoubda E., NamdaloyAou A., Tokpakidng 2. (2012). H enidpaon evaOAAAKTIKWY HopdWV AOKNONG 0TOUG SEIKTEC TTaxuoapKiag Kol 0To AUTSaLkO TipodiA eVAALKWY
yuvatkwv. 9o MaveAArvio latpiko Suveébdplo Mayuoapkiac the EAAnviknc latpikhc Etatpiac Mayvoapkiag, 1-3 Maptiou, ABriva



YyLeig yuvaikeg (n=62), nAkiag 22.30£1.77 etwv
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Ouada Aqua-Aerobic (n=12)
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Ouada EAéyxou (n=12)
Body-Pump (n=12)
#: oTATLOTIKA oNUAVTIKEG Stadopég anod thv Evapén (p<.05)
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C: OTATLOTIKA ONHAVTIKEG SLadopég ano tnv Opada Aqua-Aerobic

"AlEy
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Ouada Aerobic-Step (n=14)
Ouada Aqua-Aerobic (n=12)
Ouada Pilates (n=12)
Ouada EAéyxou (n=12)

#: oTATLOTIKA ONUAVTIKEG StadopEég anod thv Evapén (p<.05)

a: OTATLOTIKA ONUAVTIKEG Stadopég anod thv Opada Body-Pump
b: otatiotikd onpovtikég Stapopég anod tnv Opada Aerobic-Step
C: OTOTLOTIKA ONUAVTIKEG StadopEg ano tnv Opada Aqua-Aerobic
d: otatiotikd onpavikeg Stadopég ano tnv Ouada Pilates

€: OTATLOTIKA ONUAVTIKEG StadopEég anod tnv Opdada EAéyxou
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YyLeig yuvaikeg (n=62), nAkiag 22.30£1.77 etwv
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NMPOrPAMMATA ASKHZHS — Mayuoapkia

Avaloya e To Baduo mayvoapkiog cuotrvovtol
kot dStapopetikol TUTTOU HpaoTnPLOTNTEG:

»Xe umepPapa rtodia pe 85 < BMI < 94 %, avaAoya e TV nAkia Ko To
¢UMo, npoteivetal ypryopo nepnatnua, Stadpopoc, avitodaipion, oKL,
KOAUMBNoN, X0PAc.

» € mayvoopko rtodid pe BMI 2 95 % npoteivetat KoAUpBNnon, nodnAaocia,
KUKALKF] TPOTIOVNON HE OTOXO TN HUIKA evOuvAapwon Kat tn BeAtiwon tng
oLEPOBLag LKOVOTNTOG, SLAAELUHATLKN TTPOTIOVNON (LE TLEPTIATNHLOL) APXLKA ME
XanAn €vtaon kot otadlakd avavopevn enapuvon.

» € mayvoopko rtoda pe BMI 2 97 % ovotriivetal KOAUUBNon, mepnAatnua,
TMPOTIOVNGON XOHNANG £VTAONG LE OVILOTAOELG TIAVTO UE TNV KaBodriynon Kat
v enifAePn e€eldikevpévou aOAnTIKOU EMLGTAOVAL.

(Hassink, Zapalla, Falini, Datto, 2008; Sothern, 2001)
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MPONPAMMATA AZKHZIHZ — NMaxvoopkia

MNna mawdLa ko epnfouc mou eivol mayVoaAPKoL yLal OLPKETA LEYAAO XPOVLKO
dtaotnpa cvotvetat (Hassink et al., 2008):

> Ta TPOTIOVNTLKA TtEpLEXOpEVA Tov edapuolovron va Bacilovtal otnv
oPXN TNG MPOOSEUTIKA auéavOpEVNC EMLBApUVONC.

» va EEKLVAOOUV E ATILEC KOL OTN CUVEXELOL LLE LETPLEC OE EVTAON
SpaoTnPLOTNTES.

» O€ MPOoXWPNHEVOU Badpol mayvoapkio Hopel va EEKLVIioouv oKOUOL
KoL LE 5 min mepriatnpua Kat v avéavouv o€ KABe pomovntikni povada to
XPOVO AoKnong tTouc Kata 1 min.

(Hassink, Zapalla, Falini, Datto, 2008; Sothern, 2001)
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NMPOrPAMMATA AZKHZHZ — AucAutidaipia

2e Aatopa pe SuoAutdatpia, n Apepikavikn AGAntiatpiki Etatpio (ACSM)
TLPOTELVEL:

> 10 BaoLkO €i60¢ TNG AoKNONG va eivat alepOBLou TUTTOU KoL VaL EVEPYOTIOLEL
MEYAAEC MUIKEC OMAOEG.

» n évtaon ¢ acknong va Kupaivetat petafd 40%-70% tng HRmax.

» N oOUXVOTNTA TWV ITPOTIOVNTIKWYV Hovadwyv va givat TouAdyLlotov
5 ¢popEc /eBdopada yia tn peylotonoinon tng Oeppdikng Samnavng.

» n dLapkela TG mpomovnTKAG povadag va kupaivetat ortd 40 €wg 60 min.

» HOKPOTIPOOEOHO EAEYXO TOU owHATIKOU BApoug (m.X. SLdpKeLa AoKNONG
200-300 min/eBédopada kat Oeppidikn daravn >2.000 kcal/spdopada).

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



AMERICAN COLLEGE ) . .
of SPORTS MEDICINE;;, Exercise and Hypertension

POSITION STAND KQTEUGUVTﬁplEC OGnVi-eq

This prenouncement was written for the American College of
tello, Ph.D..

Sports Medicine by Linda S. Pescatello, Ph.D., FAGSM, (Co-Chair), 4 4
Barry A. Franklin, Ph.D., FACSM, {Co-Chair), Robert Fagard, M.D., q
ty i o P G MPOYPAMUATWY AOKNoN

.D., FACSM, William B. Farquhar, Ph.D., Georg:
FACSM, and Chester A. Ray, Ph.D., FACSM

OL yevikec 0bnyiec tnc ABANntTIatpikng Apepikavikng Etatpeiac (ACSM, 2004)
yla TOo OXESLOCO MTPOYPAUUATWY ACKNONG OE ATOUO LLE UTTEPTAON
ouvioTtoUV:

» TOmoc¢ aoknong: acpoPLec SPACTNPLOTNTEC, OL OTIOLEC VAl EVEPYOTIOLOUV
MEYAAEC LUIKEC OUAOEC

» H npomnodvnon avitlotaocswv 8gv cuoTAVETOL WS Baoikl popdn AocKnong
oAAa Oa pENEL va cuvdualetal HE TRV agpofLa tponovnon

» ‘Evtacon tng doknong: va kKupaiverat oto 40 éwg 60% tng VO,

» AwapkeLla Aoknong: toulaxitotov 30 min KAOE pEpa CUVEXOUEVN
OUYKEVTPWTLKA

(apxika 20-30 min/nuépa yia Tig 3 npwtec EBSOUASEC,
30-45 min/nuépa yia 4" — 6" gfdopada, 60 min/nuépa yia dtatripnon)

» Zuyvotnta agpofrloc aoknone: 3 £we 7 dopeg tnv efdopada

—



ICIinicaI Update

OAHI'IEZ AEPOBIA2 A2KH2H2

v TOnocg aoknong: EpyonodnAato - Aamnedoepyopetpo - TpEELHo oto VEPO

AN

‘Evtacn: ano 40 £éwg 80% tng VO, .

AN

H vnAn¢ évtaong doknon (70-75% VO,,..,) TtPOKaAEL LEYAAUTEPEG LELWOELG

TNG APTNPLAKIG TILEGNG GUYKPLTIKA UE TIG LECALEG EVTaoELg (50% VO, .. )
H cuvexopevn doknon UNEPTEPEL Alyo CUYKPLTLKA ME T SLaAELMMATIKA
AlapkeLo TPWTOKOAAOU doknong: arno 15-20 min éw¢ 50 min

Kataypadn acknoloyevoug untotaonc: ortd 30 min €w¢ 24 wpeC HETA

D N N NN

Aoknoloyevic untotaon: 11-12 wpeg HeTd yia tn ovotoAkn nieon (5-8 mmHg)
Kot 4-8 wpeeC yia TN SLacTtoAkn ntieon (6-8 mmHg) avaloya pe To TPWTOKOAAO
nov epoPHOOTNKE

v IT0L UTLEPTOOLKA ALTOLOL CUCTHVETAL CUVEXHG AEPOPLA AOKNON HE €viacn

50 £éwg 60% VO,, .., kat dSiapkela 30-45 min



ICIinicaI Update

firg Bras Cardiol 2011;96(5)-=100-=109

A Review on Post-exercise Hypotension in Hypertensive Individuals

OAHTIEZ AZKHZHZ ME ANTIZTAZEIZ
TOmnog aoknong: ZupBatikl & KUKALKA mpomnovnon
‘Evtaon: xapnAn €éwg vdnAn
Ap1Ouoc emavaAnPpewv: petau 8 ko 20
Awapkela StaAsippartoc: peto€L 30 ko 120 sec

NowAla aoKRoEWV: petaL 4 kat 7

D N NI N N NN

AoKnoloyevic urtotaon: ano 1 wpa £wg 10 wPeC LETA, ovAAoyd LE TO TTPWTOKOAAO TTOU

ePOPHOOTNKE

v 310 UTLEPTOIOLKGA ATOOL GUOTHVETAL ATIL £WCE HETPLOC Evtaon doknon (50% 1RM pe 1 min
SLAAELPHO HETAEY TWV GET KOl TWV OLOKNOEWV) XPNOLLOTIOLWVTAC MEYAAEC LUIKEC OLASEC

v/ IT0 VOPHOTAGLKA N €VToon PIopPEL va Kupaivetat arnod 40-80% 1RM
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Kpttipla yia Stakomn tne mponovnong
HUE OVTLOTOOELG

e Epdavion otnOayxng
* Mtwon tnG apPTNPLAKNG MIEONC KATW OO TNV TLUA NPEMLOG
* YREPUETPN avENON TNC APTNPLOKAC TTLECNC
(2.A.M. > 200, A.A.M. > 110 mmHg)
* MNtwon tn¢ kapdiakng ouxvatntac (> 10 b/min)

e Epdavion kuavwonc, LaAadeg, kpua Kat vuypn emdepuida,
dUonvola, onUOVTILKA KOTtWon
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MPOrPAMMATA AZKHZHZ - Yniéptaon

H Apepikavikiy Akadnpia Nawdiatpikic (American Academy of Pediatrics,
2010) dratunwvel Tig akOAovBec katevBuvTnPLEC 08NYiec avadopLlka HE Th
OUMMETOXN UTIEPTAOLKWV MOLdLWV o€ AOANTIKEC SpAOTNPLOTNTEC.

» AAN\ay£EG ooV TPOTO {WNCE, LE KOLONUEPLVA CWHATIKA dpaotnpLotnta os
ouVvlUAOUO UE LooppoTNUEVN diatta, 0to cUVOAOo TwV atdlwv aveédptnta
oV €ivoll VOPHOTOGLKA 1] UTLEPTOLOLKAL.
» H napoucia tng npoinéptaong dev nMPEMeL val MEPLOPLLEL T GUMMETOXN
€VOC aLSLoU O€ OVTAYWVLOTLKOU TUTTOU §paotnpLlOTNTEG. ZUCGTHVETOL:

- aAAayn otov Tpomno {WNC

- €Aeyyxoc Tou cwuatikoU BAapoug

- KaOnuepvi cwpatikn dpaoctnplotnta

- LOOPPOTINMEVN Slata Pe EMOVEAEYXO TNC APTNPLAKAC MiEONC KAOE 6 LAVEC
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Anpo pf maa

MPOTPAMMATA AZKHZHZ - Yniéptaon

» To Ztaéio | TnC UMEPTAONC, OE ACUUMTWHOTIKA TtoidLd, Sev mpEmMeL va
TLEPLOPLIEL TN CUUUETOXN TOU GE AVTOYWVLOTIKOU TUTTOU SpaloTnPELOTNTEC.

2UOTAVETOL:

- aAAayn otov Tpomno {wNG

- EAey)0C TOU oCWHOTIKOU BApoug

- KOnuepPLVA cwHaTtiki dpaotnplotnta

- LOOPPOTNUEVN diata pe emMavEANEYXO TNG APTNPLAKAC Iieong o€ 1-2
eBéopadec.

- Av OL TLHEG TTapapEVoUV oTta dLa enineda Oa mpEmneL va apyioet
OUOTNMATLKA MopakoAoUOnon kat Osparmevtikn aywyn HE mapAaAAnAn
anwAELa cwHaTKoU Bapoug (av Kpiveta anapaitnto)



. . o]
7;):: tMA A0

Anpo pf maa

MPOTPAMMATA AZKHZHZ - Yniéptaon

» To Ztaéuo Il Tng UNMEPTAoNC, OE CUMMTWHOTIKA 1] Hn TtadiLa, epLlopilel th
OUMMETOXN TOVU OE AVTAYWVLOTIKOU TUTIOU dpaotnPLOTNnTEC.

2UOTAVETOL:

- €\EyX0C TOU CWHOTIKOU Bapouc

- LOOPPOTINUEVN Siota

- EMOAVEAEYXO TNC APTNPLAKAC Itieong KABe eBdopada.

NapaAAnAa, Oa MPEMEL va apXioeL GUOTNUOTIKA TtapatkoAouOnon Ko
Oepamnevtikn aywyn (av kpivetal amapaitnto)

» MapAdAAnAa HE TNV UTIEPTOLOTN OTOV CUVUTIAPXOUV Kot AAAQ
KOLPOLOYYELOLKAL VOGH AT ) GUMHETOX OE OLVTOYWVLOTIKEG HpaoTNPELOTNTEC
Oa npémnel va e€etaletal avaloya HE Tov TUTIO Kat T cofapotnta Twv
acBOevelwv.
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