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Abstract

Knee osteoarthritis is one of the most common diseases affecting walking mechanics. The
aim of this study was to compare plantar pressure distribution patterns between elderly
women with and without knee osteoarthritis. Totally, 36 elderly women aged >60 years
participated in the present study and were divided into two groups of osteoarthritis and
healthy. Peak plantar pressure and timing of sub-phases of stance during walking in self-
selected speed were measured. The results showed that in the osteoarthritis group, the peak
plantar pressure was lower in hallux and medial heel was higher in midfoot and fourth
metatarsal. Moreover, this group indicated less relative time in initial contact phase and
forefoot contact phase and higher relative time in forefoot flat phase. Based on the results
of this study, it can be concluded that osteoarthritis elderly females exhibit different
plantar pressure distribution patterns compared to healthy elderly females.
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Introduction

Osteoarthritis is one of the major causes of disability in the elderly (1). Knee
osteoarthritis affects about 20-40% of the population >65 years. In fact, the
prevalence of this disease in women is twice as high as in men (2). Articular
cartilage destruction, pain, swelling, stiffness, movement limitation and balance
defects have a devastating effect on the physical and mental health and quality of
life of these patients (3). Additional loads in patients' medial knee compartment
are associated with increased pain and changes in patients' gait pattern (4). It has
been shown that this pain can be associated with alterations in walking mechanics.
Assessment the plantar pressure distribution and timing of sub-phases of stance
during walking provide useful information about all walking mechanics (5).
Therefore, the aim of the present research was to investigate the effect of knee
osteoarthritis on pattern of foot pressure distribution and timing of sub-phases of
stance in elderly women’s gait. The results of the current study may be useful in
rehabilitative setting to prevent secondary effects of knee osteoarthritis.

Materials and Methods

Thirty-six women over the age of 60 were divided into two groups of patients with
knee osteoarthritis (height:160/15 + 6/23, weight:76/41+8/38, BMI:29/32 + 4) and
control group (height:160/61 + 1/82, weight:69/61+8/38, BMI:27/62 + 3). This
research was in compliance with all the principles of ethics regulations in research
and approved by the Research Ethics Committee of the University of Isfahan with
ethics code of IR.ULLREC.1399.048. Inclusion criteria for presence in the
osteoarthritis group were clinical signs of knee osteoarthritis (morning knee
stiffness and pain), radiographic signs (K / L grade 3-4). Exclusion criteria
included the use of any treatment program, physiotherapy, intra-articular injection
in the last 6 months, heart disease, neurological or metabolic diseases, previous
history of lower limb orthopedic surgery, hip or ankle osteoarthritis, and
osteoporosis or other joint diseases the knee joint. Samples were entered into the
study after completing the consent form. Participants were asked to walk 15
meters. In the middle of this way, the foot-scanning RSS scanner made in Belgium
with 4096 sensors with a measuring frequency of 254 Hz to record foot pressure
data. Peak plantar pressure parameters in ten foot anatomic areas (thumb, second
to fifth toes, first metatarsal, second metatarsal, third metatarsal, fourth metatarsal,
fifth metatarsal, midfoot, medial heel and lateral heel) and the timing of 4 sub-
phases of stance (initial contact phase, front foot contact phase, foot flattening
phase, and forefoot push off phase) were recorded in 6 attempts. The mean of
these data in 6 attempts was used for multivariate analysis of variance for
comparing two groups' variables at a significant level of p<0/05.
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Results

The results of multivariate analysis of variance test to compare the peak plantar
pressure and the timing of 4 sub-phases of stance during walking showed that the
two groups differed in two variables of plantar pressure (p =0.001) and timing of
sub-phases of stance (p = 0.003). Group with knee osteoarthritis had lower peak
pressure in the thumb region (p 0.007) and medial heel region (p =0.008).
Moreover, in the fourth metatarsal region (p = 0.038) and midfoot (p = 0.001),
they had more peak plantar pressure during gait. In stance sub-phases timing, the
knee osteoarthritis group in the initial contact phases (p = 0.014) and front foot
contact (p = 0.008) indicated shorter time, but in the forefoot flattening phase (p
=0/001) spent more time.

Conclusion

The aim of this study was to compare the plantar pressure distribution pattern and
contact sub-phases between elderly females with knee osteoarthritis and healthy
controls. According to the results of the present study, it can be concluded that
the distribution of plantar pressure and timing of the sub-phases of stance in
women with osteoarthritis of the knee are different from those in healthy women.
So that the peak foot plantar pressure in the regions of the thumb and medial heel
of patients with knee osteoarthritis during gait is less than that in the healthy
group. In addition, in the fourth metatarsal region and midfoot is higher than the
healthy group. In women with knee osteoarthritis, the percentage of time the initial
contact sub-phase and forefoot contact sub-phases is less, but in the forefoot
flattening sub-phase is higher. These results indicate that females with knee
osteoarthritis have different plantar pressure distribution patterns.
Physiotherapists and therapists are advised to consider these differences in their
therapeutic and corrective interventions in order to bring the pattern of distribution
of foot plantar pressure in women with knee osteoarthritis closer to healthy
individuals.
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