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SUMMARY 

To test the influence of eyelid closure on postural sway forty-

two healthy subjects aged 21.7 ± 2.7 years, 34 males and 8 

females, body mass index 23.5 ± 4.6, were studied. Each 

subject performed five tests: with open eyes in normal light 

conditions, eyes closed in light and in total darkness, eyes 

open in darkness and the first repeated for control. The 

sequences of the tests without vision were randomized. 

Statistically significant differences were determined between 

vision and no vision conditions for the centre of pressure path 

lengths and their fractal dimensions whereas no differences 

could be detected between open and closed eyes in darkness 

and closed eyes in normal light condition.  

 

 

INTRODUCTION 

Measurement of the human body centre of pressure (COP) 

movement (postural sway) with a force platform is a standard 

procedure for the assessment of postural stability. As the 

human balance control system depends on the feedback from 

the somatosensory, vestibular and visual systems, stabilometry 

can give clues about their functioning. For nearly two 

centuries [1] it is thus a common practice to perform the 

measurements of upright undisturbed standing subjects with 

their eyes open and closed. Many investigations have been 

conducted to determine the influence of eliminating visual 

input on different parameters of postural sway and establish 

the clinical interpretation of these results.  

 

Although it is well known that without visual information the 

postural sway increases, the exact mechanism of this effect is 

still an open issue. It was demonstrated that the eyelid 

opening-closing mechanism interferes with the postural 

control and that there was a difference in stabilogram 

properties while standing with eyes closed in normal light or 

with eyes open in darkness [2] - open eyelids resulted in less 

sway, contrary to previous studies [3]. Despite the importance 

of the topic there is still a lack of systematic studies of 

postural sway with open and closed eyes in total darkness; 

especially the ones using modern measuring and analyzing 

techniques. It is expected that such a study would determine 

whether there is indeed a relation between the eyelid closure 

and the postural control mechanism. We thus performed a 

systematic stabilometric study in total darkness, the 

preliminary results of which are reported here. 

  

 

 

METHODS 

Forty-two healthy university students aged 21.7 ± 2.7 years, 

34 males and 8 females, body mass index 23.5 ± 4.6, were 

recruited for this study. They had normal or corrected to 

normal vision and no known neurological or musculoskeletal 

diseases. Prior to testing, their health status and especially 

problems related to darkness, were assessed by a 

questionnaire. Each subject performed five tests: the first and 

last one were in normal light conditions with open eyes while 

the three other tests were without vision: eyes closed in light 

and in darkness and eyes open in darkness. These tests were 

done in random order with group randomization. In each test 

the subjects were instructed to stand barefoot as still as 

possible for 70 s on a force platform with the arms at their side 

and feet together. There was at least one minute rest time in 

between the tests. In the total darkness the performance of the 

subjects was monitored by a head mounted night vision 

system to ensure the compliance with the instructions and to 

prevent falls. 

 

Force platform (Kistler 9286 AA) with 50 Hz sampling rate 

was used for measuring postural sway and the data were 

collected by BioWare program. Raw data were uploaded to a 

server with Linux operating system and analysed by specially 

developed software [4]. In order to allow for the posture 

stabilization the first 10 s were omitted from the analysis. 

Besides the standard statistical parameters of the stabilograms 

related to the COP path length and velocity the fractal 

dimensions of the path and the total sway area [5] were also 

calculated. One way ANOVA in the Statistical Package for 

Social Sciences (SPSS 17) has been used to investigate the 

statistical significance of the calculated parameters with 

Bonferoni post hoc test and the level of significance set at 

0.05. 

 

 

RESULTS AND DISCUSSION 

Omitting the first 10 seconds of the postural sway 

measurements, the remaining one minute data were analyzed 

to obtain the average total COP path lengths, the medio-lateral 

(ML) and the antero-posterior (AP) lengths, the average total, 

ML and AP COP velocities, the total sway areas and the 

fractal dimensions of the COP paths as well as those of the 

time dependences of the ML and AP COP movements. All 

those parameters did not show any statistically significant 

differences between the first and the last control 

measurements. As these two measurements were done under 

the same conditions (normal light, eyes open) the tiring and 



other time dependent effects could be neglected. The total 

COP path lengths as well as ML and AP lengths (Figure 1) 

showed statistically significant differences between vision and 

no vision conditions (p<0.004 for total path and p<0.014 for 

ML and AP path lengths) whereas there was no difference 

between the closed and open eyes in darkness and the closed 

eyes in normal light conditions. The same is true also for the 

total, ML and AP velocities. The significant difference 

(p<0.016) has also been determined between the normal vision 

and no vision conditions for the time dependence fractal 

dimensions of the ML and AP movements of the COP (Figure 

2) whereas closing the eyelids in darkness seems to have no 

effect. All other calculated parameters reflected no significant 

differences between the five experimental conditions. As the 

standard errors of these parameters were quite large it is 

expected that increasing the number of subjects in future 

studies could still reveal some additional relations. 
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Figure 1: The average of 42 path lengths with standard errors 

of the centre of pressure in medio-lateral (gray) and antero-

posterior direction (black) for the following conditions: light 

and eyes open (LEO), light and eyes closed (LEC), darkness 

and eyes open (DEO), darkness and eyes closed (DEC). 

 

 

1

1.04

1.08

1.12

1.16

LEO LEC DEO DEC LEO
 

Figure 2: The average of 42 fractal dimensions with standard 

errors of the time dependence of the centre of pressure path 

length in medio-lateral (gray) and antero-posterior direction 

(black) for the following conditions: light and eyes open 

(LEO), light and eyes closed (LEC), darkness and eyes open 

(DEO), darkness and eyes closed (DEC). 

 

 
CONCLUSIONS 

Postural sway of 42 healthy young subjects has been measured 

with open and closed eyes in normal light conditions and in 

total darkness. Contrary to previous results [2] our data of 

young healthy subjects show no effect of eyelids closure on 

the postural sway whereas there are statistically significant 

differences in postural sway between the vision and all three 

no vision conditions.  
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