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Thirty percent of people aged 65 years and older living independently have experienced a fall. 

Muscle weakness, postural instability, and orthostatic hypotension (OH) have been identified as 

contributing factors to falls. However, the age-associated differences in these factors and the 

relationship between them is not clear. PURPOSE: Therefore, the purpose of this study was to 

investigate the differences in lower extremity (LE) muscle activity, LE volumetric 

measurements, blood pressure (BP), heart rate (HR), and postural sway between young and old 

individuals upon assuming an upright position. METHODS: Two groups of 10 healthy males 

(20-24 yrs. and 65-82 yrs.) volunteered for this study. BP and HR were measured during supine 

resting and LE volumetric measurements were obtained immediately after supine rest. 

Electromyographic (EMG) activity of bilateral gastrocnemius and tibilias anterior muscles was 

recorded during a one-repetition maximal isometric contraction, followed by a second resting 

period. Subjects then stood quietly for 15 minutes while BP, HR, EMG, and postural sway on a 

force platform were measured for 20 seconds each minute. RESULTS: Systolic, diastolic, and 

mean arterial BP of both groups significantly increased from supine values within one minute of 

standing (mean arterial BP: young = 86.5 to 96.9 mmHg, old = 100.3 to 114.0 mmHg). The BP 

variables remained elevated during the 15 minutes of standing with no instances of OH, despite a 

significantly attenuated HR response in the older group relative to the younger group (greatest 

mean HR recorded during 15 minutes of standing: young = 85 bpm, old = 73 bpm). There were 

no differences in EMG activity or postural sway between the two groups. CONCLUSION: 

Older subjects did not exhibit an increased incidence of OH, despite an attenuated HR response, 

nor did they demonstrate changes in postural sway or EMG activity. Therefore, it appears that 

BP is maintained by mechanisms other than changes in HR or LE muscle activity. Further 

research is needed to develop a better understanding of how LE muscle activity, BP 

maintenance, and postural instability interact as individuals age in order to develop effective 

interventions to reduce the incidence of falls in the older population. 

 

 


