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prevent falling is of particular importance, so in this study, the effect of anti-slip flooring
in the stimulation of the somatosensory part of the sole of the foot to improve postural
stability and gait balance has been evaluated in the elderly with osteoporosis.

Methods: 22 elderlies participated (11 elderly women with severe osteoporosis,
11 healthy elderly women) in this study in two static and dynamic condition on three
different surfaces including sponge non-slippery flooring (FL), PVC patterned non-
slippery flooring (SF) and control surface (CO). In the static part, each participant was
standing on the force plate for 30 seconds with eyes open and eyes closed. The values
of the length, sway and average velocity of the anterior-posterior and internal-external
center of pressure of the foot were measured. In the dynamic part, each participant
walked at a selected speed on different surfaces and the values of the normalized step
and stride length, step width, step and stride time, and average step and stride velocity
were measured.

Results: PVC non-slippery flooring (SF) and control surface (CO) reduced all postural
stability and gait variables (P < 0.05) in osteoporosis and healthy elderly than soft
Sponge Surface (SF). Moreover, all postural stability variable and spatial and temporal
gait parameters were significantly more in the osteoporosis elderly than in healthy
elderlies (P < 0.05). Moreover, anterior-posterior mean velocity in open-eyed state
significantly reduced in both elderly groups than close-eyed state (P < 0.05).
Conclusion: Stiff and patterned surfaces are more effective than soft spongy surfaces in
stimulating the somatosensory part of the foot sole to improve stability in both
osteoporotic and healthy elderly groups. The results of this study may be helpful to
understand the characteristics of the elderly while walking and standing on non-slippery
flooring in different environments and the ergonomic design of the environment in
order to reduce slips and falls and as a result possible fracture in the elderly with severe
osteoporosis. In addition, observation of instability between the elderly with
osteoporosis and healthy suggests the need for further investigation and the use of
auxiliary exercises to correct and improve stability.
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Extended Abstract
Background and Obijective

Falling and walking instability are among the most
severe problems faced by the elderly. Falls caused by
slipping are the most critical cause of injury-related death
among the elderly over 75 and the second cause of
accidental death for people 45-75. Several experimental
and laboratory studies have shown changes in walking
and balance parameters due to ageing and the effect of
those changes on the occurrence of slips and the number
of falls with biomechanical variables.

Therefore, investigating the influential factors in
controlling and increasing stability as a result of
weakening the balance parts of the body in the elderly
with osteoporosis to prevent falls is of particular
importance. In this study, the effect of anti-slip flooring in
stimulating the somatosensory part of the sole to improve
postural stability and balance. Walking has been evaluated
in elderly with osteoporosis and healthy elderly.

Materials and Methods

22 older adults over 60 years old (11 older women
with  severe osteoporosis (Dual-energy  X-ray
absorptiometry (DXA) method was used to determine
the level of osteoporosis in patients), 11 healthy older
women) in this Study in two static and dynamic
conditions on three different surfaces including soft
non-slip sponge flooring made of nylon fibers in each
warp with a thickness of 16 mm (FL), hard non-slip
patterned PVC flooring with a thickness of 10 mm in a
grid form (SF) and surface Control of the smooth and
hard surface of the Kistler force plate (Model 9286AA,
Kistler, Alton, UK) without any indentation or
indentation (CO) was performed. Textured surfaces
covered the entire walking and standing track, and
force plates were placed under it.

The kinematic data of the markers were collected
with a sampling frequency of 100 Hz by the motion
recording system of VICON 8 cameras (VICON
Motion System, UK), and the force data were collected
to calculate the parameters of the centre of pressure
(COP) with a frequency of 1000 Hz. The test included
two static parts (standing fully with eyes open (EO)
and eyes closed (EC)) and a dynamic part (walking at
average speed) on different surfaces.

In the static part, each subject stood for 30 seconds in
eyes-open and eyes-closed positions at three different
levels on a Kistler force plate (Model 9286AA, Kistler,
Alton, UK) while legs together, arms by the side of the
trunk and looking straight ahead. Stood, the standing
position was repeated three times by each subject at a
2-minute interval to eliminate the effect of fatigue and
habituation of sensory stimuli for each state (eyes open
and eyes closed in all three levels). Anterior-posterior
displacement  length  (APLCOP), medial-external
displacement length (MLLCOP), anterior-posterior
deviation (APSCOP) and medial-external deviation
(MLSCOP) as well as anterior-posterior mean velocity
(AP-MVCOP) and mean internal velocity values -
External (ML-MVCOP) plantar centre of pressure (COP)

was measured at different levels of SF, FL and CO in eyes
open (EO) and eyes closed (EC).

In the dynamic part, each participant walked with a
selected speed on different walking levels and
normalized values of step length (nStepL), step length
(nStrideL), step width (StepW), step time (StepT), step
duration (StrideT) and also, average walking speed
(StepV) and stride speed (StrideV) were measured. To
increase the reliability of the results and also to check
the reliability of the average values of the variables in
repeated measurements from the ICC test and check the
significant difference between the dependent variables
in the dynamic mode from the two-way analysis of
variance test with repeated measures and also to
prevent the multiple levels of the effect of each of the
variables One-way ANOVA test was used
independently on dependent variables in each group.

Results

All walking parameters except Step W had
excellent reliability in both healthy elderly groups
(ICC > 0.919) and elderly with severe osteoporosis
(ICC > 0.919). In the standing condition, all variables
of the foot pressure centre in the control group
(ICC > 0.672) and the elderly group with severe
osteoporosis (ICC > 0.535) often had excellent and
good reliability. PVC hard flooring (SF) and complex
control surface (CO) compared all variables related to
postural stability and spatiotemporal parameters of
walking (P > 0.05) except normalized length and step
time, and step width in elderly with osteoporosis and
healthy. To soft spongy flooring (SF) significantly
reduced, step time in elderly with severe osteoporosis
was considerably more than healthy elderly.

Even though the walking speed of older adults with
osteoporosis was significantly lower than that of
healthy older people at all levels of walking, no
significant difference was observed in the average
walking speed of older people at any of the stories. In
addition, only the average anterior-posterior velocity in
the eyes-open condition compared to the eyes-closed
condition decreased significantly in the two elderly
groups (P = 0.002).

Discussion

The results of this study can help to understand the
characteristics of the elderly better when walking and
standing on non-slip flooring in different environments
and the ergonomic design of the environment to reduce
slips and falls. As a result, possible failure in the elderly
with severe osteoporosis. In addition, the observation of
instability between the elderly with osteoporosis and the
healthy suggests the need for further investigation and the
use of auxiliary exercises to correct and improve stability.

Conclusion

Hard and patterned surfaces effectively stimulate
the somatosensory part of the soles of the feet to
improve stability and stability in healthy and
osteoporosis elderly groups.

Please cite this article as follows: Rafeie R, Eftekhari Yazdi M, Nakhaee K, Khorramymehr S. The Effect of Non-Slippery
Flooring on Postural Stability and Gait Parameters in Severe Osteoporosis Elderly. Iran J Ergon. 2022; 10(3): 190-9.
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