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HIPERTENSION

= Hipertension primaria (esencial, idiopatica): 90-95% de los casos.
= Hipertension secundaria: 5 al 10%
Problemas renales.

Estrechamiento de ciertas arterias.

Tumores.

Problemas en las glandulas adrenales.

Embarazo.




ESTILO VIDA &

FR

Blood pressure (mmHg)

High normal Grade 1 HT Grade 2 HT Grade 3HT
SBP 130139 SBP 140159 SBP 160179 SBP =180
or DEP 85-89 or DBP 90-99 or DBP 100-109 or DBP =110

Other risk factors,
asymptomatic organ damage
or discase

Mo other RF ; ris Moderate risk High risk
i-2 RF Moderate risk High risk
=3 RF High risk High risk

High risk

High risk

High to

OD, CKD stage 3 or diabetes IR B rink

Symptomatic CVD, CKD stage =4 or : -
diabetes with OD/RFs Very high risk

BP = blood pressure; CKD = chronic kidney disease; CV = cardiovascular; CVD = cardiovascular disease; DEP = diastolic blood pressure;
HT = hypertension; OD = organ damage; RF = risk factor; SBP = systolic blood pressure.
FIGURE 1 Stratification of total CV risk in categories of low, moderate, high and very high risk according to SBP and DBP and prevalence of RFs, asymptomatic OD,

diabetes, CK.D stage or symptomatic CWD. Subjects with a high normal office but a raised out-of-office BP (masked hypertension) have a CV risk in the hypertension range.
Subjects with a high office BP but normal out-of-office BP (white-coat hypertension), particularty if there is no diabetes, OD, CVD or CKD, have lower risk than sustained

hypertension for the same office BP.

Very high risk Very high risk

Very high risk




Adoption of lifestyle changes

2013 ESH/ESC Guidelines for the management e

Salt restriction to

of arterial hypertension L

Moderation of
= aicohol consumption
S ——— - - to no more than
L S 20-30 g of ethanol
per day In men and

" ‘ to no more than
Hea Ithy Life | & EEESEEad
= (e per day In women Is

NEXT EXIT ’

Ll 1)

recommendsad.

Increasad
consumption of
vagetables, fruits, and
low-fat dairy

products is
recommended.

Raduction of welght
to BMI of 25 kg/m?
and of walst
. circumference to
Prevenlr y \ =102 cm In men and
| <88 cm In woman s
‘ recommended,

controlar HTA | o

Regular exercize, Lo,
at least 20 'min of
modaerate dynamic
exarcise on 507
days per week Iz
recommended.

It Is recommended
1o glve all smokers
advice to quit
smoking and to offer
assistance.




2013 ESH/ESC Guidelines for the management
of arterial hypertension

EFECTOS Ej & DIETA

lower BP when compared with skimmed cows' milk.®*® Diet ad-
justment should be accompanied by other lifestyle changes. In
patients with elevated BP, compared with the Dietary Approaches
to Stop Hypertension (DASH) diet alone, the combination of the
DASH diet with exercise and weight loss resulted in greater
reductions in BP and LVM. ™ With regard to coffee consumption,
a recent svstematic review found that most of the available studies
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MECANISMOS ANTIHIPERTENSIVOS DEL EF
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i o J Appl Physiol 111: 1540—1541, 2011;
Invited Editorial doi:10.1152/japplphysiol.01237.2011.

High-intensity interval training for health and fitness: can less be more?

Glenn A. Gaesser and Siddhartha S. Angadi

Comparison of Cardioprotective Benefits of Vigorous Versus
Moderate Intensity Aerobic Exercise

David P. Swain. PhD** and Barry A. Franklin, PhDP

Aerobic fitness. not merely physical activity, is associated with a reduced risk of
cardiovascular disease. Vigorous intensity exercise has been shown to increase aerobic
fitness more effectively than moderate intensity exercise, suggesting that the former
1ay confer greater cardioprotective benefits. An electronic search of published studies
sing PubMed was conducted for 2 types of investigations, epidemiologic studies that
valuated the benefits of physical activity of varving intensity levels and clinical trials that
ained individuals at different intensities of exercise while controlling for the total energy

. H xpenditure. A secondary search was conducted using the references from these studies.
No acuerdo‘ frecuenCIa’ he epidemiologic studies consistently found a greater reduction in risk of cardio-
L3 L [ 4 L
intensidad, duracion o tipo.

ascular disease with vigorous (tvpically =6 METs) than with moderate intensity
hvsical activity and reported more favorable risk profiles for individuals engaged in
igorous, as opposed to moderate, intensity physical activity. Clinical trials generally
eported greater improvements after vigorous (typically =60% aerobic capacity)
ompared with moderate intensity exercise for diastolic blood pressure, glucose
ontrol. and aerobic capacity. but reported no intensity effect on improvements in
systolic blood pressure, lipid profile, or body fat loss. In conclusion, if the total energy
expenditure of exercise is held constant, exercise performed at a vigorous intensity
appears to convey greater cardioprotective benefits than exercise of a moderate
intensity. @ 2006 Elsevier Inc. All rights reserved. (Am J Cardiol 2006:97:141-147)



Sports Med (2014) 44 (Suppl 2):S127-S137
DOI 10.1007/540279-014-0259-6

Physiological and Health-Related Adaptations to LLow-Volume
Interval Training: Influences of Nutrition and Sex

Martin J. Gibala - Jenna B. Gillen -
Michael E. Percival

Abstract Interval training refers to the basic concept of
altermnating periods of relatively intense exercise with

periods of lower-intensity effort or complete rest for

recovery. Low-volume interval training refers to sessions *MODERADO CONTINUO.
that involve a relatively small total amount of exercise (i.e. e ALTO VOLUMEN HHUT
=10 min of intense exercise), compared with traditional

moderate-intensity continuous training (MICT) protocols * BAJO VOLUMEN HIT
that are generally reflected in public health guidelines. In
an effort to standardize terminology., a classification
scheme was recently proposed in which the term ‘high-
intensity interval training” (HIIT) be used to describe
protocols in which the training stimulus is ‘near maximal’
or the target intensity is between 80 and 100 % of maximal
heart rate. and ‘sprint interval training’ (SIT) be used for
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LA UPVY LA ESPERANZABUSCAN VOLUNTARICS PARS COMPLETAR LN ESTUDIC
SOBRELO5 EFECTOS DEL FJERCICIO FISICG ENELCONTROLDE LA I-IF"EFETEHSICIIN

Diario de Noticias de Alava Domingo, 18 de septiembre de 2011

BUENOS HABITOS

SARA MALDONADO
DIRECTORA DEL PROYECTO

“El que no hace
ejercicio en Vitoria
es porque no quiere”

Maldonado comenzé a intere-
sarse sobre los efectos que la
actividad fisica tiene sobre la
salud de los hipertensos gra-
cias a un programa de rehabi-
litacion cardiaca en el que




DISENO ESTUDIO ~ Antropometria

INCLUSION ESPECIALISTAS MEDICOS
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OBJECTIVES

v To compare high-intensity aerobic interval training
(HIT) and moderate-intensity continuous exercise
training (MCT) on body mass, blood pressure (BP) and
cardiorespiratory variables after:

= 8-12- and 16 week intervention periods, in patients
with primary HTA,

=  With hypocaloric diet vs. no hypocaloric diet
intervention.
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2d/sem
10-min calentamiento

Cinta rodante (dia 1) y bicicleta (dia 2), monitorizacion
FCy escala Borg.
Protocolo interval: bici (30”’/1’), cinta rodante (4’/3’).

15-min vuelta a la calma (escuela de espalda +
estiramientos).
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| WEEK1 | ~ BASALHR  BASALBP
28/11/2013 26 125/77
MOMNARK
—m—mm-m——
WARMING UP-10" 30/58rpm
4(30™+17)
1. 10-10°30" 135 70 130 12
10°30"7-11'30" 103 30 118 o
2. 11'30"-12" 135 20/116rpm 141 13
12°-13" 103 30w 125 7
3. 13%-13'30" 135 0w 136 14
13°307-14"30" 103 F0w 125 g
4. 14'30"-15" 135 20/88 135 14
1 MIN REC RESTING
RECOVERY-5’ 103 Z0w/55rpm

WARMING-UP AND T
RECOVERY: 65-

75%HR .

HIT: 85-95%HR

peak

108,73

TIME GOAL HR INTENSITY RAMP WORK BORG
(kkm /h) (%) HR
WARMING UP- 5’ 107 3km/h 20 105 7
5-9-INT 141 7.3km/h 6.5% 152 15
9-12'-MOD 107 3km/h 204 113 7 |
12-16-INT 141 6,5km /h 8,20 141 12
16-20-MOD 107 3km/h 2% 111 6

| 108,74 |




EFFECTS ON BLOOD PRESSURE AND CARDIORESPIRATORY CONDITION OF
AN 8-WEEK EXERCISE PROGRAMME OF DIFFERING INTENSITIES
IN HYPERTENSIVE PATIENTS: PILOT STUDY

x*

Universidad Euska Herril

- SYUIRCU
SARA MALDONADO-MARTIN, PHD.!; BORJA JURIO-IRIARTE?; IGNACIO CAMACHO-AZKARGORTA? L‘w

IDEPARTMENT OF PHYSICAL EDUCATION AND SPORTS. FACULTY OF PHYSICAL ACTIVITY AND SPORT SCIENCES. UNIVERSITY OF THE BASQUE COUNTRY (UPV/EHU). VITORIA-
GASTEIZ. BASQUE COUNTRY, SPAIN
2QUIRON ARABA SPORT CLINIC. BASQUE COUNTRY. SPAIN

RESULTS:

Rest Systolic Blood Pressure

== p=0.03

T1 T2 T1 T2 T1

= eastune VO, (L'min?) 22406  24%0,7  22+06 2,240,6 1,9+0,8

M FOLLOW-UP

28,2+8,8

VO, peak (mL-kg*min') 29,5+10,5 30,3%8,5 250+7,4 25,3+6,6 243+7,5

vco (L-min?) 2,5+0,7 2,7+0,8 2,5+0,6 2,6+6,6* 2,3+0,9 2,8+0,9*

2peak

VT2 (L:min?) 1,9+0,5 2,3+0,8 1,7+0,5 19+0,5 1,7+0,7

2,2+0,7*

* 5 <0.05 VT2 (mL-kgt-min-l) 25,5+8,2 29+113 20,3t6,4 22,0+6,4 21,4+7,3 26,6 £7,0*

*between T1 & T2 Workload (W) 162,5+49,5 167,7+56,1 158,0+45,8 168,7+40,2 140,7+58,1

65,5+ 58,9

14,3 +5,7

Time (min) 14,2+4)9 14,5+5,5 13,4+4,6 14,8 +4,1 12,0+5,7

CONCLUSIONS. This study indicates that:
v both MCT and HIT exert effects on reducing rest BP in hypertensive patients.
v Nevertheless, high intensity interval training could offer better short-term

cardioprotector effect than moderate intensity continuous training, due to a more
effective reduction of rest systolic BP and higher cardiorespiratory capacity values.
v A complete lifestyle treatment is required to have a better control of BP.



EFFECTS OF 8 AND 12 WEEKS OF HIGH-INTENSITY AEROBIC INTERVAL TRAINING V5.
MODERATE EXERCISE ON BLOOD PRESSURE AND CARDIORESPIRATORY CONDITION

IN HYPERTENSIVE PATIENTS: A RANDOMISED CONTROLLED TRIAL.

RESULTS Rest Systolic BP
170 —
160 : *
150
2140 - i *
E 130 l : |
120 e
110 S -
100 8-CG 12-CG 8-MCT 12-MCT 8-HIT 12-HIT
\Tl 151 144 153 129 143 138
\Tz 146 137 135 120 130 133

* Difference between T1 and T2 (p<0.05)

@& Inter-groups difference (p<0.05)




RESULTS

* Difference between T1 and T2 (p<0.05)

VARIABLES CG MCT HIT
8 weeks 8 weeks 8 weeks
12 weeks eeks .
T1 T2 1 11 !
VO, . (L'min?) 2440.7 2.6 £5:3 2.2+06 2310 2.1£0.9 23108
1+0.5 2.0+0.4 1.8+0.4 2.2+0.5* 21+ 04 2.5 +0.6*
VOZpeak (mL-kg21-min) 31.2+11.2 32.5+11. 25.0+7.3 26.3+7.1 27.0+10.2 28,2 £ 8,8
276+ 79 25.6+5.5 22.1+ 5.8 26.7 + 6.0* 25.4 +2.7 29.6 + 6.7*
VT (L*min‘?) 1.9+0.5 230 1.7+0.5 1.9+0. 1.6 +£0.7 1.9+0,8*
1.8 £+ 0.3 1.8+0 1.5+0.3 1.9+0.5 1.7+0.3 2.1 +0.5*
VT (mL-kgt-min) 24.1+7.3 29.1 + 1D 204 +6.6 22.2+5.3 19.9+7.8 24.5 + 8.3*
22.5+49 229+4% 18.3+4.0 23.7+7.1* 20.7+3.1 24,5 +3.8*
Workload (W) 160.8+47.4 167.7 + 56 155.2 +46.3 167.7 + 40. 138.3 £57.1 165.3 £ 58.7*
142.7 + 28.9 146.7 £ 36.4 118.6 £ 33.9 141.3 £+ 31.8% 130.9 £ 22.0 161.0 £ 29.9*
Exercise Time (min) 42+49 14.7+£5.6 13.7+4.6 15.0+4.0 / 12.1 £5.7 14.4 + 5.9*
129 +2.8 13.1 + 10.5+3.4 129+3 11.9+1.6 14.6 £ 3.




CONCLUSIONS

= Both exercise programmes (MCT and HIT) exert effects on reducing rest systolic
BP in hypertensive patients.

= HIT could offer better short-term cardioprotective effect than MCT due to a
higher cardiorespiratory capacity values.

= Longer MCT and HIT interventions appear to have greater positive
cardioprotective effect in all the variables.
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TRATAMIENTO NUTRICIONAL
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DIETA + EF: mejor efecto a largo
plazo para el tto de la obesidad.

DIETA: resultados
antropomeétricos

- DIETA+EF vs. DIETA
- DIETA+EF vs. EF

- DIETA vs. EF

Abstract

Background: The aim of this meta-analysis was to compare the long-term efficacy of diet plus exercise (D +E) vs,
diet (D), D+E wvs. exercise (E) and D vs. E on anthropometric outcomes and cardiovascular risk factors in overweight
and obese participants,

Methods: Electronic searches were performed in MEDLINE and the Cochrane Central Register of controlled trials,
Inclusion criteria were as follows: body mass index 225 kg/m? and a minimum intervention period including
follow-up of 212 months, Qutcomes of interest were as follows: anthropometric parameters, blood lipids, blood
pressure and cardiorespiratory fitness, Pooled effects were calculated using pairwise random effects and Bayesian
random effects network meta-analysis. Results of the comesponding fixed effects models were compared in sensitivity
analyses.

Results: Overall, 22 trials (24 reports) met the inclusion aiteria and 21 (including 3,521 participants) of them were included
in the quantitative analysis. As compared with D, D+ E resulted in a significantly more pronounced reduction in body
weight [mean differences (MD): —138 kg, 95% confidence interval (CI) —1.98 to —0.79], and fat mass (MD: —1.65 kg, 95%
Cl-281 to —049], respectively. When comparing D + E with E, MD in change of body weight (—4.13 kg, 95% Cl —5.62
to —264), waist circumference (—3.00 cm, 95% Cl —581 to —020), and fat mass (—3.60 kg, 95% (1 —6.15 to —1.05) was in
favour of combined diet and exercise, respectively. Comparing E vs. D, diet resulted in a significantly more pronounced
decrease in body weight (MD: —2.93 kg, 95% Cl —4.18 to —168), and fat mass (MD: —220 kg, 95% C —3.75 10 —066).

D + E yielded also the greatest reductions with respect to blood lipids and blood pressure when compared to single
applications of D and E, respectively. Results from the network meta-analyses confirned these findings.

Conclusions: Moderate-quality evidence from the present network meta-analysis suggests that D + E can be highly
recommended for long-term obesity management Furthermore, the evidence suggests a moderate
superiority of D over E with respect to anthropometric outcomes,

Systematic review registration: PROSPERC CRD42013003906

Keywords: Lifestyle, Obesity, Network meta-analysis, Systematic review, Diet, Exercise




OBJETIVOS

Comparar los efectos de dos programas de EF aerdbico
(continuo de intensidad moderada y alto volumen vs.
intervdlico de alta intensidad y bajo volumen) en Ia
masa Yy composicion corporal, presion arterial vy
condicion cardiorespiratoria en pacientes adultos con
sobrepeso u obesidad e hipertension primaria tratados
con dieta hipocaldrica;, con los efectos mediante
tratamiento Unico con dieta hipocaldrica (16 semanas de
intervencion).




* Diferencias entre T1y T2 (p<0.05)

RESULTADOS: COMPOSICION CORPORAL

Masa Corporal
DIETA+EF mTl
| T2

GEC GEl
T1 85,9 82,4 33,2
T2 80,8 75,4 78,5




* Diferencias entre T1y T2 (p<0.05)

RESULTADOS: COMPOSICION CORPORAL

Grasa Corporal

35
30
m
mTl
25 -
T2
20 - J '
GEC
T1 29,2 27,8
T2 24,3 21,2




* Diferencias entre T1 y T2 (p<0.05) PAM=PAD + 0.333 x (PAS-PAD)

RESULTADOS: PRESION ARTERIAL MEDIA

110

105 I

__* : w

o0 100
I
£ *
£ o mTl
T T2
90
85
GEC GEI
T1 101 96 97

T2 94 89 88




Variables GC P, | GEC Prits GEI Prit ,5)
VO, (L/min) C é\&(/
T1 1,9(0,6) 2,1(0,6) 1,8(0,5) 7 N\ O ( Py
T2 2,0(0,6) 0,703 | 2,2(0,5) 0,158 21(04) fo047* ( /1/0 ), 40
VO,,;., (mL/kg/min) 0 O - O\S\
T1 22,1(6,2) 256(43) | _——_ | 216(59) 0 O/l/ .
T2 251(9,1) |0,116 |294(39) /0,005* \ 27,0(5,5) 0,009* /?é\
MET \S\,O/
T1 6,7(2,1) 7,3(1,5) ,2(1,7) \ /?4
T2 7,2(2,6) 0,191 | 8,4(1,1) 026 A 7,7(1,5) \0,016* }O
MET
2
1,5 VOZmax
1 6
05 - £ °
<4
0 - 2
<3
GC GEC GEl I
2 _
1 _

GC

GEC

GEl




CONCLUSIONES

= Tanto un tratamiento unico con dieta hipocalérica como combinado con
EF aerobico (moderado & intervalico) consiguen reducir la masa y grasa
corporal y PA en reposo en pacientes con hipertension y sobrepeso.

= Solamente el tratamiento combinado (dieta+EF) consigue mejoras
anadidas en la condicidon cardiorespiratoria, lo que se asocia a una
reduccion del riesgo de enfermedad cardiovascular.

= El protocolo de EF aerdbico de alta intensidad y bajo volumen podria
resultar mas efectivo con incrementos superiores de las variables
cardiorespiratorias, concluyendo que “menos” puede ser “mas”.

DATOS PRELIMINARES!!



MEDICACION

B NO o reduccion

m Sl

GC

10%

GEC

10%
B NO o reduccion

NO m S|

GEI

0%

® NO o reduccion
Sl

100%




=SKERRIK ASKO ZURE ARRETAGATIA!




