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Abstract

The purpose of this study was to investigate the immediate effect of massage on the plantar
pressure distribution during gait in people with chronic ankle instability. Fifteen patients
with ankle instability participated in this study. Plantar pressure parameters in ten regions
were measured pre- and post-massage during gait. The results showed that the peak
pressure in the first metatarsal (p=0.034) and the peak force in the regions of the first
metatarsal (p=0.03), the mid foot (p=0.045), and the medial heel (p=0.005) decreased
significantly after the massage. The time to peak pressure (p=0.041) and peak force
(p=0.017) in the mid foot increased significantly after the massage. There was no
significant difference in the loading rates of all foot regions after the massage compared
to before the massage. Based on the results, the plantar massage as an intervention is
proposed to improve the distribution of pressure and subsequently reduce the incidence of
re-injury and reduce the negative effects of this type of injury.
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Extended Abstract

Background and Purpose

Ankle sprain is a common musculoskeletal injury of the lower extremities that
can occur in sports activities at different ages. Early ankle sprain harms joint
mechanical receptors, which can result in decreased proprioceptive sensory
information and expose the ankle to further damage (1). Therefore, mechanical
stimulation of foot receptors via plantar massage can stimulate the receptors of
the joints and sensory afferents, which in turn affect the control process and the
state of equilibrium (2). A question that can be posed here is whether stimulation
of the plantar receptors can change the foot pressure distribution in people with
chronic ankle instability during walking. The purpose of this study was to
investigate the immediate effect of plantar massage on foot pressure distribution
in people with chronic ankle instability during walking.

Materials and Methods

Fifteen women aged 18 to 23 with ankle instability participated in this study.
Inclusion criteria were a score below 26 on the ankle function assessment
guestionnaire, a history of ankle sprain up to 3 months before the study, a history
of at least 2 ankle sprains in the last 3 months, and no abnormal foot structure.
First, the height and weight of the subjects were measured. Navicular Drop Test
was used to measure the foot structure (3). The Cumberland Ankle Instability Tool
(CAIT) was used to determine functional ankle instability (4). The RS Footscan
(RSscan, Belgium) was used to measure the plantar pressure parameters. In order
to record the foot pressure variables, the subjects walked barefoot on the Footscan
device installed on a 10-meter path at a desired speed. Before the massage
intervention, the plantar pressure distribution parameters in ten areas of the foot
were measured and recorded. The force data were standardized based on body
weight. The loading rate was calculated using the following formula. The subjects

Fz(N) . -
peakbodywelght(_N)ﬂ

time to peak Fz

Loading rate = II

then participated in a foot massage program under the supervision of a
professional masseur for 5 minutes (5). After the massage, the parameters of their
plantar pressure were measured and recorded considering the pre-massage
conditions. Shapiro-Wilk test was used to examine the normality of data
distribution, and a dependent t-test was used to compare dependent variables
before and after plantar massage.
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Findings

The maximum plantar pressure in the meta-1 area decreased 13 times after
massage as compared to pre-massage conditions (p = 0.034). No significant
difference was found before and after the massage in other areas of the foot (P
>0.05). Time to peak plantar pressure in the midfoot area in the post-massage
phase occurred at 50% of the stance time, showing an increase compared to 46%
in the pre-massage phase (p = 0.041). Peak force decreased 13 times (p = 0.03),
14 times (p = 0.045) and 9 times (p = 0.005) compared to pre-massage conditions
in the metat-1, midfoot, and medial heel, respectively. No significant difference
was observed in other areas (p >0.05). Moreover, the time to peak force after
massage in the medial midfoot occurred in 50% of the stance time compared to
44% in the pre-massage phase, showing about 14% increase in time to peak force
after massage treatment (p = 0.017). There was no significant difference in other
areas of the foot (p > 0.05). There was no significant difference between pre-test
and post-test in the loading rates of toel, toe2-5, metal-5, midfoot, medial heel,
and lateral heel (P >0.05). The massage insignificantly reduced the loading rates
in metl-2 areas, the midfoot, and finally the medial heel.

Conclusion

The peak pressure in the metal area and the peak force in the metal, midfoot, and
medial heel significantly reduced after massage compared to the pre-massage.
Massage improved the foot pressure distribution and reduced the pressure on the
medial foot by affecting the balance of subjects with ankle instability as well as
creating some neuromuscular mechanisms. Foot massage increased time to peak
pressure and force in the midfoot. It can be concluded that increasing the time to
peak force because of increased ground contact time, acts as a compensatory
mechanism providing sufficient time for joint stability (6). Given the availability
and low costs of foot massage, measures such as strengthening the proprioceptive
sense in this area, improving the balance, and improving the foot pressure
distribution can reduce the incidence of injuries related to loss of proprioceptive
sense. Reducing the peak pressure and force indices and increasing the time to
peak force in some foot areas in people with ankle instability, the use of massage
improves the pressure distribution, which may help reduce the risk of recurrence
of injury in these areas of the foot. Plantar massage is recommended to therapists,
trainers, and people with ankle instability to reduce the negative effects of this
type of injury.
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