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Chapter 7 
 
Epilogue, Novel aspects of force platform postural 
balance measures in the elderly 
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The first objective of this thesis was to examine a physical intervention program that aimed to 

determine the risk of falling in a population of elderly persons with osteoporosis. The results of this 

intervention program (Chapter 2) led, among others, to a reconsideration of the measurement 

protocol for postural balance assessment. Less falls and a reduced risk of falling within the 

intervention group were observed based on fall screening interviews. However, no changes in 

postural balance variables were identified by the force platform. Based on this seemingly 

contradictory result, the following questions were raised: (1) was the measurement protocol for 

postural balance assessment challenging and specific enough to detect balance deficits? (2) Are 

postural balance tests with a force platform sensitive enough? (3) Are these force platform test 

protocols able to predict any falls? 

These questions led to a new postural balance measurement protocol. Of particular interest was the 

question whether the new postural balance measurement protocol would be able to detect 

differences between fallers and nonfallers. Furthermore, the reliability of the measurement itself and 

the ability to predict falls were topics for further methodological consideration. An important part of 

the new protocol was the use of dual-task test paradigms. This aspect was added with the intention 

to mimic a more realistic “real-life” measurement environment in a clinical setting.  

 

Which force platform variable should we pick?  

A general testing of all possible fall–relevant force platform variables was needed to gain a better 

overview. Almost all tested balance variables showed a significant difference between fallers and 

nonfallers. An important novel aspect that is discussed in this thesis is the reliability testing of 

postural balance measures in elderly fallers and nonfallers. Additionally for gaining a better insight 

on the performance of measuring a force platform variable, both reliability and agreement 

parameters were calculated. The good results in reliability, agreement parameters and the observed 

differences between fallers and nonfallers showed the relevance of including symptomatic 
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populations in a fall study as previous suggested1 and indicated the potential value of force platform 

assessments in older populations with postural balance impairments (Chapter 4).  

 

Dual tasking 

Additional tasks that are assumed to disturb standing postural control can be divided into motor and 

cognitive tasks. The findings in Chapter 3 suggest that the combined articulation and attention-

demanding secondary task (counting backward aloud) stressed the attentional system of the elderly 

to such an extent that it compromised the performance of the primary task (quiet standing). 

Therefore, the counting backward aloud task may be used as a dual task for clinical balance 

assessment in at-risk populations.  

Using the combined articulation and attention-demanding task as a secondary task required a 

confirmation of the reliability of the new measurement protocol. The findings in Chapter 4 showed 

that the new measurement protocol could be reproduced in a clinical setting. For the first time, the 

force platform measurement protocol was tested under this aspect in both single- and dual-task 

situations. The agreement parameters of the force platform measures were even better under dual 

tasking than under a single-task situation. Additionally, there were no systematic measuring errors 

in both single-task and dual-task conditions in a group of elderly fallers and nonfallers. The new 

measurement protocol is, therefore, a reliable measurement procedure, for example, to assess the 

effects of physical exercise in elderly persons with balance impairments. 

 

Nevertheless the dual tasking did not offer any extra value to the prediction of future falls in elderly 

fallers and non-fallers. A further important aspect of this thesis, namely, was the determination of 

the predictive value for future falls of the force platform measures. In a review these variables were 

discussed as being unclear2. Chapter 5 describes a prospective study in which older individuals 

were followed for 1 year following balance assessment. Only the root-mean-square amplitude in the 
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medial–lateral direction showed a predictive value in a female population with a history of falling 

and taking multiple medications.  

In summary, all variables tested with our measurement protocol were able to detect differences 

between fallers and nonfallers, but only root-mean-square amplitude in a medial–lateral direction 

showed a predictive value in the aforementioned population. Only one force platform variable under 

a single tasking test situation has predictive value in a specific group of elderly (Chapter 5).  

 

Chapter 6 describes another novel aspect that emerged when testing the influence of dual tasking on 

postural balance in a combined non-vision situation and a reduced somatosensory situation (Chapter 

6). The combined reduction of sensory input (vision and compromised somatosensory) resulted in a 

decrease of dual-task costs for posture with at the same time no change in dual-task costs for 

cognition. This result refutes the often used theoretical framework of resource-sharing3 and the 

adaptive resource-sharing theory4. The findings, therefore, seem to provide support for the theory of 

an increased processing area in the brain5. This theory believes that the brain regions active for 

dual-task conditions highly overlap with regions found to be active for each of the single tasks and 

that the brain areas simply increase in magnitude with greater processing demands (Erickson et al. 

2005). The combined reduction of sensory input could have led the participants to greater 

processing area and therefore let them to generate more cognitive capacity. This increased cognitive 

capacity could hence be used to compensate for the sensory input reduction and for the cognitive 

task as well, which would explain the reduced dual-task costs for posture and absolute difference of 

sway in dual- and single-tasking situations.  

 

Other new aspects of postural balance measures 

An intriguing observation was made regarding the comfortable standing position that the 

participants took on the force platform when their balance was assessed. Multiple fallers and 

nonmultiple fallers exhibited a different comfortable standing position. The preferred stance width 
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and the ratio (base of support width/hip width) showed a significant difference between multiple 

fallers and nonmultiple fallers in the group between 60 and 75 years old. Multiple fallers took a 

narrower stance width position compared with nonmultiple fallers. A narrower stance width in 

multiple fallers could be a significant sign because it may indicate a decrease in stability.  

 

Recommendations for future research: focusing on clinical decision-making 

The results of this thesis indicate that future research should be conducted with force platform 

measures to determine the effectiveness of intervention programs, and should be focused on fall 

prevention in a female population with a history of falling who take fall-risk medications or use 

multiple medications. Further research should also be conducted to investigate the dual-task costs in 

fallers and nonfallers. Larger test populations and maybe different clinical populations should be 

analyzed in different sensory-reduced situations. Other recommendations for further research 

include continuing to explore the different standing strategies between multiple fallers and 

nonmultiple fallers. 

 

To obtain the diagnostic information of the force platform alone, the outcomes of all other 

diagnostic tests in use must be known as well, which necessitates the concurrent assessment of 

clinical diagnostic assessments, clinical balance tests besides measurements with a force platform. 

Therefore, in future research, larger samples of measurements in fall subpopulations with various 

diagnostic methods are needed. 

 

The force platform method as presented in this thesis does not yet appear successful for interpreting 

the measurement results of a test explicitly related to the risk of falls. Based on the presented data 

from a force platform test protocol of an older adult group containing both fallers and nonfallers in 

relation to a categorization of test values (Chapter 5), no conditional relationship between the force 

platform measurements and group categorization has been found. We did focus on several specific 
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parameters, namely the maximum displacement in the anteroposterior and medial–lateral direction, 

mean displacement in the medial–lateral direction, the root-mean-square amplitude in 

anteroposterior and medial–lateral directions, the average speed of displacement, and the area of the 

95th percentile ellipse. Measurements of these parameters are only one factor to determine postural 

control.  

In a next assessment phase, the validity of force platform assessments in clinical populations should 

be studied. Furthermore, questions of therapeutic efficacy (Did intervention or patient (faller) 

management change?), patient outcome efficacy (Did quality of life improve?), and, if possible, 

social efficacy (Are costs acceptable for society?) should be answered6.  

Guyatt et al. (1986) presented a framework for the clinical evaluation of diagnostic technology 

assessment in the future. Depending on the point of view, there are a number of criteria that has to 

be fulfilled before we can conclude that a diagnostic technology is ready for dissemination. These 

criteria can be considered to form a hierarchy of progressively more rigorous evaluation as follows: 

 Technologic capability: The technology provides the instruments with the capability to perform 

measurements; 

 Range of possible uses: The technology promises to provide important diagnostic information in a 

number of clinical situations; 

 Diagnostic accuracy: The technology provides information that allows healthcare workers to 

make a more accurate assessment regarding the presence and severity of disease; 

 Impact on healthcare providers: The technology allows healthcare workers to be more confident 

of their diagnoses and thereby decreases their anxiety and increases their comfort; 

 Therapeutic impact: The therapeutic decisions made by healthcare providers are altered as a result 

of application of the technology; and 

 Patient outcome: Application of the technology results in benefit to the patient7. 
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