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ABSTRACT 

Introduction: Falls among older adults are common and serious health problem which can 

result in serious injury such as fracture, immobilization or death. Balance disorders and 

dizziness are the main causes of falls. Identification of different factors that may deteriorate 

body balance control is very important for fall prevention.  

 Balance is maintained by integration of three sensory inputs: visual, vestibular and 

somatosensory system. Because of its complicated nature it is hard to diagnose the causes of 

balance impairments. Computerized Dynamic Posturography (CDP) is an objective method of 

differentiating and determining the usefulness of each component of the human balance 

system. 

Purpose: The purpose of this study was to determine if the age, height, body weight, BMI 

and muscle- and fat- mass percentage affect the CDP scores.  

Materials and methods: The study was performed in the Department of Biophysics of 

Medical University of Lublin with Ethics Committee approval. Basing on health status 

questionnaire results, 41 out of 72 women over the age of 60 years were enrolled in the study. 

Age influence on CDP scores was evaluated between 41 older and 101 young women and 

then with the same criterion, between groups of 10 with no statistical difference of height, 

body weight and BMI. The impact of height, weight and BMI as well as the muscle or fat 

mass was assessed in group of 41 seniors. 

 The EquiTest (NeuroCom International Inc.) dynamic posturography was used to 

evaluate the quality of body balance functioning. During the examination three tests were 

conducted: sensory organization test (SOT), motor control test (MCT) and adaptation test 

(ADT). In SOT: equilibrium score (ES), motor strategy (MS) and sensory analysis (SRS) 

during six sensory conditions were recorded. In MCT: latency (L) and amplitude (A) of 

postural responses and sway energy (SE) during ADT in five consecutive trials of ankle 

dorsiflexion (ATU) and of plantar flexion (ATD) were measured.  

 Body composition analysis was performed using bioelectrical impedance analysis 

method (BIA) using SECA analyzer (mBCA 515/514). Skeletal muscle mass (SMM), left and 

right leg muscle mass (LLM, RLM), fat mass (FM) and free fat mass (FFM) were analyzed. 



 Data were statistically analyzed using: Shapiro-Wilk test, Levene’s test, Student’s t-

test or Mann-Whitney U test, Pearson or Spearman correlation test. Results with p-value less 

than 0.05 were considered to be statistically significant.  

Results: Values of equilibrium scores (ES) and composite equilibrium score (CES) were 

significantly lower in seniors. This indicates higher magnitude of anterior-posterior body 

sway during sensory organization test in this group. The results of  motor strategy (MS) were 

found to be higher in young group, which means seniors preferred hip strategy. The 

usefulness of vision (VIS) and vestibular (VEST) system was worse in older group. Postural 

latencies (L) were greater in seniors. Higher scores of sway energy (SE) among seniors during 

adaptation test indicates worse ability to minimize sway when exposed to unexpected changes 

in support surface properties. 

When groups did not differ in height, body weight or BMI, age caused a decrease in 

composite equilibrium score (CES) and motor strategy in dynamic conditions (MS4-MS6) 

and also increase in latency of postural response (L) values. 

 Decrease of equilibrium score during static conditions (ES1-ES3) and increase of 

latency (L) and amplitude (A) of postural responses during backward movement of the 

platform were observed in case of greater height. It indicates that height is responsible for 

longer reaction time and higher sway velocity. 

Body weight and BMI correlated negatively with motor strategy values (MS) at all test 

conditions, which indicates that obese people are more likely to use hip strategy. Positive 

correlation was observed for body weight, BMI and motor response amplitudes (A). Sway 

energy (SE) decreased with the increase of body weight and BMI at condition which causes 

ankle dorsiflexion (ATU). 

 Greater muscle mass reflected in lower values of equilibrium scores (ES) and motor 

strategy (MS) at static conditions of the sensory organization test (SOT1- SOT3) and dynamic 

condition with eyes closed (SOT 5). Latency (L) and amplitude (A) of postural responses 

during motor control test increased with the increase of muscle mass content.  

Fat mass was significantly associated with motor strategy values at dynamic 

conditions of sensory organization test (MS4-MS6) and latency of postural response (L) 

during motor control test (positive correlation). Amplitude (A) of postural responses 

decreased with the increase of fat mass content.  



Free fat mass was significantly correlated with composite equilibrium score (CES), 

equilibrium scores at static conditions (ES1-ES3) and dynamic condition with eyes closed 

(ES5) and sway energy (SE) values at ATU2-ATU5 (ankle dorsiflexion) conditions (negative 

correlation). Positive correlation was observed between motor strategy scores in both 

conditions with closed eyes (MS2, MS5), as well as latency (L) and amplitude (A) of postural 

responses and free fat mass. 

Conclusions: Age has a negative effect on body balance control process evaluated by 

Computerized Dynamic Posturography. Regardless of the availability of sensory information, 

anterior-posterior postural sway were greater in seniors. 

The most sensitive parameters for postural changes correlated with age are composite 

equilibrium score (CES) and total latency (LC) of postural response. 

CDP scores were dependent on height, body weight and BMI of women over the age 

of 60 years old. Greater height is the cause of higher sway velocity and longer postural 

reaction time. Differences in balance control among people of different weight and BMI were 

observed in the type of postural strategy. Obese people preferred hip strategy, while those 

with normal body weight – ankle strategy. 

Muscle mass, fat mass and free fat mass assessed by BIA influenced postural stability 

evaluated by CDP in seniors. In order to minimize the negative postural effects of aging, it is 

very important to prevent the accumulation of body fat. 

 


