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Abstract
Ageing is associated with a gradual decline in physical function due to age-related loss of muscle mass, strength,
and muscle power, leading to loss of independence. Physical therapists employ various tests to assess of
physical functional performance, postural control, and muscle strength. Several of these may provide
inadequate information in regard to detecting early onset of decline in performance. Physical activity,
particularly resistance training involving high-intensity muscle actions (i.e., heavy-resistance strength training)
has proven effective in reversing the negative effects age-related changes, sedentary lifestyle and
immobilization, even in older adults.
Study | included 315 persons aged 18 and 81 years. The aim was to investigate maximal muscle power in a
Stretch-shortening cycle muscle action (SSC). The study is the first (and so far, only one) to examine maximal SSC
leg extension power (Ppeak) across the full adult life span (18-81 yrs). As the main observation, SSC Ppeak
decreased with aging irrespectively of gender, showing a reduction in individuals in their 8th decade
corresponding to ~50% compared to subjects in their 2nd decade. Another main and novel finding in this study
was that men showed ~50% faster age-related decline rate in SSC muscle power (W/kg/year) compared with
women.
Study Il included 154 persons 65-81 years and show that there is a critical age,~/5 years old, when peak muscle
power begins to contribute to greater extent in ordinary ambulatory tasks, implying that older adults are
reaching their maximum functional capacity in a variety of activities, regardless of gender. Furthermore,
compared to isolated muscle strength, increasing age appears to contribute to a greater extent to the reduction
of SSC Ppeak (W/kg), postural balance (sec), and maximal self-selected gait speed (m/s) (N). The current data
also suggest that maximal vertical JH has a very strong correlation with SSC Ppeak, regardless of gender or age,
and that the degree of this association appears to be gradually increasing during the 8™ decade in physical
functional performance.
Study lll included 192 persons aged 65-81 years. The study show show that physical component summary (PCS)
of SF-36 health related quality of life correlated to simple clinical physical functional performance tests. Of the
physical functional performance tests leg extension strength and horizontal walking speed at self-selected
speed (30mWT-self) correlated the strongest with PCS.
Study IV include 21 young and old men who we're unilaterally immobilized for two weeks. Immobilization led
to reduced leg extensor power (LEP) in both young and old, whilst impairments in postural control only were
observed in old men. Despite the unilateral immobilization, tendencies were observed for impaired
performance during bilateral motor tasks including assessments of maximal gait speed (YM and OM) and 2-min
Step Test endurance (OM). Importantly, four weeks of progressive resistance training effectively restored LEP
and postural control in both young and old men.
Study V included 154 persons 65-81 years and 104 persons 60-80 years with chronic stroke. The results show
that comfortable self-selcted walking speed in the stroke group could predict maximum walking speed and the
two speeds correlated with each other. In the control group of older people, the two speeds had a moderate
correlation, and it was not possible to predict maximum walking speed using self-selected walking speed in this
group.
Conclusion: The novel finding in this thesis was that men showed ~50% greater age-related decline rate in SSC
Ppeak (W/kg/year) compared with women. SSC Ppeak was severely affected by aging irrespectively of gender,
with a reduction for individuals in the 8" decade by ~50% compared with subjects in their 2" decade. It appears
that when approaching the 8th decade, the age-related decline in functional capacity accelerates, while at the
same time muscle power contribute more strongly to balance and gait capacity, suggesting a threshold and
critical age. Vertical jump height is suggested to serve as a proxy measure for SSC Ppeak in clinical settings.
Horizontal gait speed and physical health-related quality of life can provide as useful tools together with jump
height to identify early stages of frailty and even in the oldest-old. Short-term immobilization (2 wks.) of unilateral
lower limb reduced maximal LEP in both young (-17%) and older (-15%) men and affected postural control to a
greater extent in old men than young. However, only four weeks of supervised resistance-based retraining
restored LEP and postural control in both young and old men and produced physical performance gains and
improved maximal gait speed in the older men. The correlation between comfortable and maximum gait speed
was shown to be moderate in community dwelling older persons and strong in chronic stroke sufferers.
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