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Summary of the dissertation 

 

 

Ageing is accompanied with a gradual decline in physical reserve 

capacity, but in frailty this decline is accelerated and homeostatic 

mechanisms start failing. Frailty is characterized by a decrease in 

resistance to endogenous and exogenous stressors, and an increased risk 

of adverse health outcomes such as falls, hospitalization, diminished 

mobility, increasing disability in activities of daily living and ultimately 

premature death. Previously, the fatigue resistance (FR) test was 

designed for elderly and frail persons, based on maintaining maximal 

voluntary grip strength as long as possible in order to objectify muscle 

fatigability, a proxy of the physical reserve capacity. This doctoral thesis 

aimed to investigate if muscle fatigability can be equally measured with a 

pneumatic and a hydraulic system in cohorts of different ages and clinical 

conditions, as well as what the contribution is of age and clinical 

condition on the pattern of the strength decay during the FR test 

measured with both systems. Participants were unable to sustain the FR 

test with a hydraulic system as long as with a pneumatic system. It 

seems that a pneumatic system is a more appropriate handgrip system 

compared to a hydraulic. Moreover hospitalized geriatric patients, 

compared to old controls, showed a particularly rapid decline during the 

first 25% grip strength decay when using a pneumatic system, but not 

when using a hydraulic system. Based on the results described in this 

doctoral thesis, muscle fatigability measured with a pneumatic system 

has the preference in a clinical setting and it might be a good additional 

marker to include in a comprehensive geriatric or frailty assessment. 
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