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Neuromechanics SuiteMetabolic Physiology Suite

•Treadmill with adjustable slope and speed with BWU.

•Mechanically braked Cycle-ergometer.

•Iso-power Cycle-ergometer, with instrumented cranks.

•Breath by breath Metabolimeter with integrated ECG.

•Portable Telemetric Metabolimeter.

•Heart Rate Monitors.

•Lactate Analyzer

•Isokinetic dynamometer.

•16 channel electromyography system for linear arrays.

•16 channel portable electromyography recording system.

•High voltage stimulator.

•8-channel stimulator.



Protocol

3 walking trials on an oval circuit (23 

m)

at self-selected speeds:

comfortable, slow and fast

5 min each trial (5 min recovery)

Measures

Oxygen uptake

Speed

Walking Energy Cost (WEC)



WEC per unit of time (WECt). 

WEC per unit of distance (WECd). 

Amount of oxygen 

uptake per unit of body mass and per unit of time

Amount of 

oxygen uptake per unit of body mass and per unit 

of distance, obtained by dividing WECt by the 

walking speed

• WECt relates to the level of physical effort 

during walking, whilst WECd is an indicator of 

the economy of walking 

Walking Energy Cost (WEC)



From Menotti et al. (2014) – Prosthet Orthot Int 38:387-92

An anterior ankle-foot orthosis improves walking economy in Charcot-Marie-

Tooth type 1A patients



If we had only measured walking 

speed,  we would have not seen the 

effectiveness of the intervention.

Most of clinical intervention studies do 

not use accurate assessment 

procedures such as the energy cost of 

walking.



From Gazzani, Bernardi, Macaluso et al. (1999) – Spinal Cord 37:336-44

Ambulation training with body weight unloading in neurological patients



Ambulation training with body weight unloading in neurological patients

From Gazzani, Bernardi, Macaluso et al. (1999) – Spinal Cord 37:336-44



From Thomas, De Vito and Macaluso (2007) – J Appl Physiol – 103:1598-1603

Speed training with body weight unloading in healthy older women





From Menotti et al. (2012) – Muscle Nerve 46:434-39

Main methods of strength assessment

ISOMETRIC DYNAMOMETRY



From Pigozzi, Giombini, Macaluso (2012) – Am J Rehab Med 91:458-60

Main methods of power assessment

ISOINERTIAL DYNAMOMETRY



Assessment of asymmetrical lower extremity 

loading
... patients unload the operated limb, and overload the healthy limb.

Laudani et al. (2014)  Am J Phys Med Rehabil 93:189-199



Macaluso et al. (2003) – J Appl Physiol – 95: 2544–2553

Training interventions

POWER TRAINING









• Do you believe that exercise scientists can play 

a crucial role in the translation from basic 

science to service delivery for stroke survivors 

(assessing key fitness parameters and 

designing exercise interventions)?


