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Physical activity recommendations

ADULTS WHO guidelines on physical activity and sedentary behaviour

At least at least
( or’

150 ©75

300 | 150
minutes minutes
moderate-intensity vigorous-intensity
aerobic physical aerobic physical
activity activity
W W

or an equivalent combination throughout the week

Active lifestyle

WHQO, 2022
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Physical activity and sedentary lifestyle

Sedentary lifestyle in the world

100%
75%
60,00%
50%
32,00%
25% 28,00%
23,00%
0%
Adluts Men Women Developped countries

EpiCentro, Istituto Superiore di Sanita, 2022
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Effects of physical activity on health

decreases improves
[ | I I I I | I

Malm et al., 2019;
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Effects of physical activity on health

Quality of life

Stress,
anxiety, and Loneliness Sleep

depression
|

Endorphins’

BDNF's secretion S

Malm et al., 2019;
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Sleep

"Anormal active state of all living creatures in which the mind and body
are less responsive.
Sleep Is a naturally recurring state of mind that is characterised by altered consciousness,
the inhibition of almost all voluntary muscles, generally inhibited sensory activity,

and a marked reduction in our interactions with our surroundings”.

Carskadon & Dement, 1982
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Sleep functions

e Calories use reduction
Saving calories e Energy restore
e Protein resynthesis

e Pro-inflammatory vs anti-inflammatory activity
Immune system enhancement e Formation of the immunological memory
e | ow-grade systemic inflammation with sleep deprivation

e Metabolic down-regulation during NREM sleep

e New Memories’ consolidation vs obsolete memories” elimination
Brain connectivity e |ncreased effectiveness and number of synapses

e Neuromuscular circuitry solidification

e Brain plasticity stabilization and preservation

Brain clearance e (Glymphatic function

e |nfluences on grey matter
e Anabolic function

Performance restoration Krueger et al., 2016
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Effects of physical actvity on sleep

Thermogenic hypothesis

Energy conservation
hypothesis

Relief from anxiety, stress, and
depression

Reduction of the low-grade
system inflammation

Other mechanisms

e Physical activity reproduces the drop in body temperature prior to sleep
e |ncreased deep sleep

e Physical activity depletes energy and sleep is needed to recover it
e |ncreased anabolic process

e |ncreased endorphins secretion
e |ncreased BDNF secretion

e Direct effect pf physical activity on cytokines and C-reactive protein
e |ndirect effect by improving sleep quality and duration

e \/agal modulation and parasympathetic activity
e Modified GH secretion
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Chennaoui et al., 2014
Driver and Taylor, 2000
Farnsworth et al., 2015
[rwin et al., 2016
Leproult et al., 2009
Monteiro et al., 2017
Nam et al., 2016
Shearer et al., 2001
Uchida et al., 2012
Zielinski et al., 2014
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The bidirectional relationship between physical activity and sleep

Physical
actvity

Kline, 2014
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The bidirectional relationship between physical activity and sleep

Physical
actvity

Sleep Pathology
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Physical activity and sleep in pathological conditions: Dementia and Alzheimer’s disease

Alzheimer and/ or

Sleep problems dementia disease

Increased
Alzheimer and/or
dementia risk

Increased Sleep
problems

Mued et al., 2020
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Physical activity and sleep in pathological conditions: Dementia and Alzheimer’s disease

Increased glymphatic function

Decreased AP deposition and tau hypersfofoliration

Physical activity Memory consolidation and formation
.+.
Sleep improvements Brain plasticity and brain structure

Increased BDNF production and secretion

Better mood, cognitive responses, and executive functions Dominguez et l, 2021

Eshkoor et al., 2013
Gholamnezhad et al., 2020
Sewel et al., 2023
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Physical activity and sleep in pathological conditions: Parkinson’s disease

e |Improved sleep quality e |mproved subjective sleep quality

e Reduced mortality risk e |ncreased N3 sleep stage

e Modifications in sleep
architecture

Review by Yang et al., 2022
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Review by Cristini et al., 2021
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Physical activity and sleep in pathological conditions: Cardiovascular disease

Physical
inactivity

Sleep deficiency Physical activity

Risk factor for
cardiovascular
disease

Cardiovascular
disease

Barroso et al., 2019

de JS Soares-Junior et a., 2019
Silva Soares Junior1 et al., 2022
Valenzuela et al., 2022
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Physical activity and sleep in pathological conditions: Cardiovascular disease

—————————

Similar results
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Valenzuela et al., 2022
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Physical activity and sleep in pathological conditions: breast cancer

Studies involving breast cancer patients and survivors report that

Women more active during the day Women with fewer sleep problems

Women practicing more physical activity Better sleepers

Courneya et al., 2014
Fang et al., 2019
Kreutz et al., 2019
Rogers et al., 2017
Tang et al., 2019
Yang et al., 2021
Yao et al., 2021
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Physical activity and sleep in pathological conditions: breast cancer

Motivation, ] N : — ) ( Tirednesss and
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Take home message

The health of the future patient will partly depend on how incisive we are in
prevention by using tools that converge in promoting

an active lifestyle.
A physically active subject will undoubtedly be a healthier patient.

The patient of the future will reflect what his/her lifestyle will have been.
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Respiratory muscle training

INSPIRATORI

INSPIRATION

EXPIRATION

ESPIRATORI

PRINCIPALI

Diaframma

Intercostali esterni

ACCESSORI

Sternocleidomastoideo

Scaleni

Pettorale minore

Sternocleidomastoid —_ 4

Serratus _
anterior

External -

intercostals |

Diaphragm

Internal
intercostals

B\ Transversus
= thoracis

_External
oblique

A\
5 s
\\ Internal

MRS =

RESPIRAZIONE TRANQUILLA
Passivo ritorno dei polmoni e

della gabbia toracica

RESPIRAZIONE ATTIVA

Intercostali interni

Addominali




BACKGROUND

Proporzione delle fibre ossidative (tipo | e tipo llA):

e Diaframma 80%
* |ntercostali esterni 80%

* |ntercostali interni 100%

* Muscoli degli arti 35-45%

Gollnick et al., JAP 1972



BACKGROUND

APPLICAZIONE DELL’ ALLENAMENTO DEI MUSCOLI RESPIRATORI (RMT):

MIGLIORAMENTO PERFORMANCE SPORTIVA TRATTAMENTO PATOLOGIE SISTEMA RESPIRATORIO

Broncopneumopatia cronica ostruttiva
Calcio Archiza et al., J. Sports Sci. 2018 Bernardi et al., International Journal of COPD 2015
Nuoto Kilding et al., EJAP 2010 Malattie neuromuscolari
Basket Goosey-Tolfrey et al., BJSM 2010 Gozal and Thiriet, MSSE 1999

Triathlon Inbar et al., MSSE 2000 Malattie neurodegenerative

Canottaggio Volianitis et al., MSSE 2001 Pinto et al., Amyotroph Lateral Scler. 2012
COVID-19

McNarry et al., Eur Respir J. 2022

Ciclismo  Romer et al., MSSE 2002




BACKGROUND

TIPOLOGIE DI ALLENAMENTI MUSCOLI RESPIRATORI (RMT):

Inspiratory muscle training (IMT) Expiratory muscle training (EMT)
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BACKGROUND

TIPOLOGIE DI ALLENAMENTI MUSCOLI RESPIRATORI (RMT):

Device

Pflex®

TrainAir®
POWERDbreathe® K-Series
EMST 150

Orygen-Dual Valve®
POWERbDreathe®
PowerLung &

Respifit-S

Threshold® IMT
Threshold™ PEP

SpiroTiger®
* Not reported

Adequate
load range

NO

Yes
Yes
Yes
Yes
Yes

Yes
Mo
MO

Yes

Portability

Yes
MNo

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

Adequate
Usability mouthpiece
sealing

Resistance-training devices
Yes MNoO Yes
Mo Yes MNo
Yes Yes Yes
Yes No Yes
Yes Yes Yes
Yes Yes Yes
Yes Yes Yes
No Yes No
Yes MO Yes
Yes MNo Yes

Endurance-training device
No Yes No

Possibility of
home-based
training

Easy/fast
adjustment
Yes No
Mo No
Yes No
Yes No
Yes Yes
Yes No
Yes Yes
Yes No
Yes No
Yes MNoO
Mo Yes

Table 1: Characteristics of the evaluated respiratory muscle training devices.

Allows inspiratory
and expiratory

training

Cost
effectiveness
(inexpensive)

Yes
No
No
Yes
Yes
Yes
No
No
Yes
Yes

No

Menzes et al., ] Pulm Respir Med 2018



BACKGROUND

Principali parametri dell’allenamento dei muscoli respiratori:

e durata;

* numero di ripetizioni;

* numero di serie;

* % diintensita di pressione (MIP-MEP);

* % della capacita vitale (VC)

* % della massima ventilazione volontaria (MVV)
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Protocollo allenamento:

Isocapnic Hyperpnea Training (IHT)

Valvola a pistone a due vie collegata a una sacca di
respirazione

La sacca per la respirazione immagazzina parte
dell'aria espirata con una maggiore concentrazione
di CO2

Nonostante |'elevata frequenza respiratoria,
I'ipocapnia viene evitata

Parametri allenamento

1. Volume sacca: 50-60% VC

2. Frequenza respiratoria: 50-60% MVV
3. Durata sessione: 24’

SpiroTiger®

Respiratory Components

~

Mouthpiece

Respirator-bag

Handheld Device /
with Sensors /

Connecting cable

Base Station
Inhalation

Red alarm lamp,
stop training
Exhalation

Indicator lights /
Timing

Up button
Enter/Start/Stop button
Down button

You first need to assemble
) the respiratory components,
2 Batterles are part of the delivery following these directions:



VALUTAZIONI:

SPIROMETRIA PRESSIONI RESPIRATORIE
Massima pressione Massima pressione

inspiratoria espiratoria

MIP MEP

Capacita Vitale (CV)

Capacita vitale forzata (CVF)

Volume espiratorio forzato (FEV,)
Massima ventilazione volontaria (MVV)




RISULTATI

I N

FVC (1) 4,61+1,20 4,57+1,04 0%
FVC (%) 102+12 102+10 MEP
svc (1) 4,25+0,82 4,46+0,97 5% 200 1 *
G, 93+8 98+11 150 -
e)
MVV (I/min) 166+46 181439 * 11% :IE: 100 ~
MWV (%) 118+18 130+14 * L.
50 -
MIP (cmH,0) 110+46 127435 * 26% 0 -
MIP (%) 114431 141+14 oRE POST

MEP (cmH,0) 108+27 139+21 =* 34%

* P<0,05vs PRE
MEP (%) 95+22 125422 *




Conclusioni

ALLENAMENTO IN IPERPNEA ISOCAPNICA

VO

mip} MEP] MMG P-P

\4
+ FORZA MUSCOLI RESPIRATORI

DIAFRAMMA
MVV I —> + FUNZIONALITA’ RESPIRATORIA



ALLENAM!

Conclusioni

ele’s

v

ENTO IN IPERPNEA ISOCAPN

Sport Campo medico

(CA

* + Capacita respiratoria

e + Qualita di vita
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Thank you for your attention!



	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19: Respiratory muscle training
	Diapositiva 20: BACKGROUND
	Diapositiva 21: BACKGROUND
	Diapositiva 22: BACKGROUND
	Diapositiva 23: BACKGROUND
	Diapositiva 24: BACKGROUND
	Diapositiva 25
	Diapositiva 26
	Diapositiva 27: VALUTAZIONI:
	Diapositiva 28: RISULTATI
	Diapositiva 29
	Diapositiva 30
	Diapositiva 31

