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SUMMARY 

Objective monitoring using accelerometers offer robust 

and detailed physical activity information. The aim of the 

research was to examine whether magnitude, frequency 

and loading score can be used to determine different 

activities, and whether they are influenced by age and 

gender. There was no significant difference (p > 0.05) in 

frequency, magnitude and loading scores between the two 

age groups or between male and female. These results 

suggest that using an accelerometer to calculate the 

loading score could be a reliable way to monitor physical 

activities in people of different gender and age. 

 

INTRODUCTION 

In 2004 the United Kingdom Department of Health 

produced recommendations for the required levels of 

activity for adults and children with the premise that 

physical activity is beneficial for health. Objective 

monitoring using accelerometers, global positioning 

systems, heart rate monitors and pedometers provide 

robust and detailed information about physical activity. 

These devices have become progressively smaller and less 

expensive, allowing the assessment of activity to be 

carried out outside the laboratory and, in turn, improving 

the accuracy and feasibility of measurements. 

 

 

Step frequency, or cadence, can be defined as the number 

of steps taken in a second, measured in hertz (Hz). The 

frequency of walking has been found to vary from 1.4-

1.8Hz [1] while low running speeds generate a frequency 

value in the region of 2.5Hz [1,3], with the frequency 

increasing as the speed increases [1]. Loading score is 

calculated to enhance bone health by evaluating exercise 

programmes [2]. The loading score can be calculated by 

finding the frequency of the activity multiplied by the 

magnitude of that activity. The magnitude for an activity 

can be defined as the acceleration experienced by the 

centre of mass during that movement. Some researchers 

have modified this to calculate lifetime scores of loading 

scores for activities such as running and walking [2].  In 

order to determine if an accelerometer can be used to 

monitor activities in terms of musculoskeletal health, it is 

necessary to determine the activity counts performed from 

various types of physical activity. This will ensure their 

accuracy, potential reliability and reproducibility. A 

standard score for each activity should be calculated which 

can then be standardised for future studies.  

 

 

The aim of the research is to examine the magnitude and 

frequency of acceleration, and loading score in different 

activities, and whether they are influenced by age and 

gender.   

 

 

METHOD 
30 participants (females: N=19; male: N=11), divided into 

two age groups (18-35 years: N=15, and 40+ years: N=15) 

performed 8 activities: three self selected speeds of 

walking – slow (SW), normal (NW) and fast (FW); 3 self 

selected speeds of running – slow (SR), normal (NR) and 

fast (FR) and ascending (AS) and descending (DS) a 

standard flight of stairs, whilst wearing an accelerometer. 

The acceleration data were filtered and a length of four  

 

seconds movement data was selected for further analysis 

using Matlab. The magnitude (RMS values of 

acceleration) and the main frequency of the signal by 

Fourier analysis for each activity was determined. A 

loading score (frequency x magnitude) was then derived. 

Repeated measure ANOVA was employed to examine 

whether age, gender and activity have any significant 

influence on the magnitude and frequency of acceleration, 

and the loading score. Where a significant main effect or 

interaction effect was found, post-hoc paired comparison 

(with Bonferroni adjustment) was used to identify where 

the difference arose.  

 

 

RESULTS AND DISCUSSION 

There was no significant difference (p>0.05) in frequency, 

magnitude and loading scores between the two age groups 

or between male and female. Different activities were 

found to have different frequency, magnitude and loading 

score (p<0.001) (Figure 1 to 3). Acceleration magnitude 

and frequency were not significantly different among three 

pairs of activities (p>0.05), but loading scores was not 

significantly different in only one pair of activities (normal 

walking and ascending stairs) (p>0.05), showing that 

loading score may be used to discriminate the eight 

different activities. 

 

 

CONCLUSION  
It has been found that there is no significant difference in 

frequency and magnitude of acceleration, and loading 



score between different gender and age groups. So, despite 

aging and the associated changes to the musculoskeletal 

system there appears to be no difference between the 

frequency, magnitude and load scores that the body 

performs during three speeds of walking and running and 

ascending and descending the stairs.  The accelerometer 

could be a reliable way to monitor physical activities in 

people of different gender and age. The current study also 

found that loading score was not significantly different in 

only one pair of activities, suggesting that it may be an 

accurate way to determine the nature of different physical 

activities.  
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Figure 1: Mean frequencies accelerations of 8 different 

activities. Error bars indicate the standard deviation of the 

mean. NS = not significantly different. 

 

 
 

Figure 3: Mean loading score of 8 different activities. 

Error bars indicate the standard deviation of the mean. NS 

= not significantly different. 
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Figure 2: Mean magnitudes of accelerations of 8 

different activities. Error bars indicate the standard 

deviation of the mean. NS = not significantly 

different. 
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