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Abstract

Objective: The presence of increased medial heel plantar pressure in plantar fasciitis has been debated, with clinicians often utilizing
pressure-relieving devices, such as heel pads and cups, as a means of management.

Method: Plantar pressures in a sample of 15 adult participants with chronic plantar fasciitis were compared to plantar pressures of the 15
adult participants forming the control group, who were matched for age, gender and weight.

Results: There were no significant differences in peak heel plantar pressure (p = 0.244), lateral peakplantar pressure (p = 0.876), forefoot
peak plantar pressure (p = 0.576) and the Forefoot to Rearfoot peak pressure ratio (p = 0.242) between the 2 groups. However, there was
a significant difference (p = 0.015) in medial heel peak plantar pressure between the 2 groups, with the plantar fasciitis group having lower
medial heel pressure than the control group.

Conclusion: The findings in this study suggest that there is no relationship between peak medial heel plantar pressures and chronic medio-
plantar heel pain in plantar fascitis. There is also no shift in pressure from the symptomatic medio-plantar heel region to the latero-plantar
heel and forefoot regions. As a result, pressure may not play a part in the pathophysiology of plantar fascitis.
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Resumen

Objetivos: La presencia de incremento de presion plantar en la zona medial del talon en la fascitis plantar ha sido estudiado, y
los clinicos a menudo utilizan dispositivos de alivio de la presiéon, como almohadillas de talén y cazoletas, como medio de manejo.
Método: Las presiones plantares en una muestra de 15 participantes adultos con fascitis plantar crénica se compararon con las
presiones plantares de los 15 participantes adultos que formaron el grupo control, que fueron comparados por edad, sexo y peso.
Resultados: No hubo diferencias significativas en la presion plantar en el pico pico (p = 0,244), en la presién pico lateral (p =
0,876), en la presién plantar pico en el antepié (p = 0,576) Los 2 grupos. Sin embargo, hubo una diferencia significativa (p =
0,015) en la presion plantar del talén medial entre los 2 grupos, con el grupo de fascitis plantar con menor presion en el talon
medial que en el grupo control.

Conclusion: Los hallazgos en este estudio sugieren que no hay relacién entre el pico medial del talon de las presiones plantares
y cronico medio-plantar taléon dolor en la fascitis plantar. Tampoco hay cambio en la presién de la region sintomatica del talén
medio-plantar a las regiones del talon latero-plantar y del antepié. Como resultado, la presion puede no desempefiar un papel en
la fisiopatologia de la fascitis plantar.
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Introduction

Plantar heel pain associated with plantar fasciitis
is a syndrome which has been estimated to account
for ten percent of all musculoskeletal pathologies
of the lower limb within the American population,
including both athletes and the non-athletes (1,2).

Although plantar fasciitis has often been defined
as an inflammatory condition of the plantar fascia
that may involve microtears or partial rupture of
fascial fibres,more recent investigations report
findings that include myxoid degeneration with
fragmentation and degeneration of the plantar
fascia and bone marrow vascular ectasia (3). The
typical chief complaint would be pain around the
medio-plantar aspect of the heel during the first
few steps in the morning or after prolonged
inactivity during the day (4).

It is a difficult problem to manage as the
mechanism of injury is poorly understood, thus
optimal treatment cannot be provided (5, 6). The
aetiology of plantar fasciitis is probably
multifactorial (2,7) although it may be mainly
secondary to a mechanical origin (8). However,
there has been consistent conflict in scientific
research regarding the “longitudinal traction
hypothesis” versus the *vertical compression
hypothesis” as the cause for plantar fasciitis (9).

Hicks (1954) initiated the idea of the plantar fascia
acting as a windlass mechanism in order to provide
support and tension throughout the medial
longitudinal arch during weight bearing activities
(10). Following on Hick’s notion, Fuller expanded
on the concept of this theory. As the subtalar joint
pronates and lowers the medial longitudinal arch
during gait, the plantar fascia tightens, often
resulting in significant traction forces applied to
the insertion of the plantar fascia due to inefficient
foot function, often resulting in pain and
inflammation (11).
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Conversely, Chia et al. (2009) suggested that the
enthesis redistributes compressive forces, thus the
pathogenesis of plantar fasciitis includes shear and
compressive forces (19). According to a series of
studies performed by D’ Ambrogi and colleagues,
plantar fasciitis causes the fascia to thicken which
in turn increases stiffness of the medial
longitudinal arch resulting in an increase in plantar
pressures during gait. However, this relationship
was seen in diabetic participants, which made the
authors speculate as to whether the increase in
pressure had a systemic or a mechanical origin
(20-22).

Even though several studies have been performed
and various hypotheses have been presented
throughout the years, further investigation is
necessary in order to determine the exact
pathophysiology of plantar fasciitis and whether
ground reaction force and regional loading of the
foot is altered in this syndrome. Therefore, the aim
of this study was to investigate any possible
differences in plantar heel pressure between
participants with chronic plantar fasciitis and
participants with no history of plantar fasciitis in
order to clarify the existing dilemma regarding the
possible aetiology of this condition.

Materials and Methods

Permission and ethical approval was obtained by
the University Research Ethics Committee. The
first fifteen adult participants with chronic plantar
fasciitis were selected from a Health Centre via
purposive sampling and invited to participate. (23,
24).

These participants, who all presented with medio-
plantar heel pain of over 3 months’ duration, had
been diagnosed with this condition following
careful history taking by an experienced clinician.
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Another fifteen adult participants with no history
of plantar fasciitis were selected and matched for
age, gender and weight to the participants in the
plantar fasciitis group. Exclusion criteria included
any lower limb musculoskeletal abnormalities
(such as foot deformity, morton’s neuroma, tarsal
tunnel syndrome, sesamoiditis and concurrent
musculoskeletal foot pain) and any neurological or
systemic conditions (such as rheumatoid arthritis
and other arthritides, diabetes mellitus and
neuropathy) which could alter gait and influence
plantar pressure distribution.

A Tekscan HR Mat System (Tekscan, Boston,
USA) was used to collect plantar pressure data.
Before the data collection process commenced,
participants were weighed in order to calibrate the
system according to manufacturer’s instructions.
All  participants underwent a period of
acclimatisation prior to testing. Each participant
was instructed to stand exactly two steps behind
the HR Mat™ and the two-step method was
utilised, as studies have demonstrated that this
protocol is the most reliable and repeatable,
resulting in valid and comparable data (25-27).

Three correct trials were obtained at the
participants’ own preferred speed, recording heel
peak plantar pressure, medial heel peak plantar
pressure, lateral heel peak plantar pressure and
forefoot peak plantar pressure. The forefoot-to-
rearfoot (F/R) plantar pressure ratio was calculated
in order to evaluate any possible shift in pressure
in the presence of plantar fasciitis (28).

Statistical analysis was performed using Statistical
Package for Social Sciences Version 18. All
Kolmogrov-Smirnov p-values exceeded the 0.05
level of significance, denoting that all variables
had a normal distribution; thus Independent
Sample T-Test and Levene’s Test for peak plantar
pressures and F/R ratio measurements were
utilised.
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Results

Thirty participants (7 males, mean age 46years,
mean weight 85.1kg and 8 females, mean age
47years, mean weight 71.75kg for the plantar
fasciitis group; and 7 males, mean weight 83.6Kg
and 8 females, mean weight 71kg, all with a mean
age of 45years in the control group) were
recruited.

When analysing peak plantar pressures the p-
values of the Levene’s test for equality of
variances exceeded the 0.05 level of significance,
thus equal variances were assumed. The
Independent Sample T-Test showed that there
were no significant differences between the
experimental group and the control group in heel
peak plantar pressure (p = 0.244), lateral heel peak
plantar pressure (p = 0.867) and forefoot peak
plantar pressure (p = 0.576).

However peak plantar pressure at medial heel was
significantly higher in the control group when
compared to patients with plantar fasciitis (p =
0.015) .

When analysing the F/R ratio measurements the p-
value of the Levene’s test for equality of variances
was p = 0.696 thus equal variances were assumed.
The Independent Sample T-Test for F/R
measurement  demonstrated there was no
significant difference between the experimental
group and the control group (p = 0.142).

Descriptive statistics are presented in Table 1.

© 2017 Universidade da Corufia
ISSNe: 2445-1835



Table 1. Summary of Variable Distributions

Std.
Deviation

0.55

Variable Gender Group Mean

Experimental 291

Male

Medial Control 35 0.70
Heel Experimental  2.66 072
Female
Control 33 0.68
Male Experimental 313 077
Lateral Control 3.03 0.70
Heel Experimental  2.59 079
Female
Control 276 0.69
Male Experimental 435 1.68
Control 3.79 0.66
Forefoot
Experimental 4.4 1.59
Female
Control 438 125
Experimental 1.39 0.64
Male
Forefoot to Control 112 027
Rearfoot
Ratio Experimental 1.59 0.68
Female
Control 1.36 0.43
Discussion

The most surprising result arising out of this study
is that medio-plantar heel peak pressure was
significantly less in participants with plantar
fasciitis than in asymptomatic participants (p =
0.015), effectively negating the preconception that
there could be an increase in pressure in
symptomatic patients.

In agreement with some previous studies (14-18),
this study has confirmed that there was no
significant difference in peak plantar pressure
between participants and control group. This
conversely refutes those other studies that attribute
this condition with increased pressure (20-22).

Many clinicians often assume that the major
contributing factor of this condition is an increase
in pressure, which needs to be deviated from the
symptomatic region or minimised for the
condition to improve (19-22). Indeed, in the clinic,
heel cushions and heel cups are popular initial
treatment modalities for most types of heel pains.
However, the effectiveness of this intervention is
poorly understood (29-32).
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Following the high prevalence of plantar fasciitis,
but lack of evidence in research, the need to
conduct this study was deemed important.

The analysis of heel peak plantar pressure (p =
0.244), lateral heel peak plantar pressure (p =
0.867), forefoot peak plantar pressure (p = 0.576)
and F/R ratio (p = 0.242) shows that there is no
compensation or shift in pressure from the
symptomatic region to other areas of the foot
during gait. This result does not conform with the
study by Wearing, Smeathers and Urry (2003)
who concluded that pressure in the forefoot
elevates as a protective mechanism to the painful
rearfoot region (33).

This result does not conform to the hypothesis of
vertical compression which is claimed to cause an
increase in pressure, resulting in plantar fasciitis
(19-22). As discussed previously, various
researchers have speculated that plantar fasciitis
may be due to longitudinal traction, that is,
increased tensile forces acting on the plantar fascia
during gait and dysfunction of the windlass
mechanism (13-18). However excessive tensile
forces may not only exist due to overpronation and
lowering of the medial longitudinal arch (12) but
also due to excessive supinatory forces and
pescavus (2, 13, 34). Obesity may result in greater
flattening of the medial longitudinal arch which in
turn creates further tensile forces on the plantar
fascia (9, 35-37).

Clinical implications of this study suggest that, if
excessive pressure is suspected as being an
aetiological factor of a presenting complaint, an
alternative diagnosis to plantar fasciitis should be
considered. This is extremely important since
pressure-related pathology and plantar-fasciitis
consequently necessitate different forms of
treatment.
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As regards the management of these painful, and
often chronic, heel conditions, clinicians should
initially investigate the true nature of the
causative factor, whether pressure related or due
to tension. Once plantar fasciitis is suspected,
treatment strategies apart from cushioning should
be considered. One should also have a high
clinical suspicion of plantar fasciitis if
management with cushioned pads has not been
effective after a prolonged period of use.

Like other studies, this study had some
limitations, the major one being the small sample
size which however was due to the difficulties
encountered in recruiting and matching
participants.  Additionally, the controlled
laboratory protocol adopted, in order to conform
with other study protocols, may have altered
participants’ gait, possibly also affecting the
results.

Conclusions

Results of this study confirm there is no
relationship between heel peak plantar pressure
and plantar fasciitis. These results, combined
with other scientific data already found in
literature, suggest that peak pressure does not
play a part in the pathophysiology of this painful
multifactorial condition, and some other internal
compensatory mechanism may be present.

Further research is required on this subject matter
in order to identify a more specific aetiology.
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