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Abstract
Background and Purpose: Plantar Fasciitis (PF) is a condition that affects the
foot and causes complaints such as pain and stiffness. The most common
symptom of this condition is pain. There are many treatment options to deal
with this condition, such as conservative therapy, medications, and surgical
interventions in rare cases. This case study aims to investigate the potential
impact of pain neuroscience education (PNE), combined with a conventional
Physical Therapy (PT) program on a 37-year-old-patient with chronic plantar
fasciitis. Case description: A 37-year-old male health care professional presented to an outpatient physical therapy clinic with a diagnosis of chronic PF
for around two years. The participant had tried several treatment options
with no improvement of his symptoms. After undergoing a physical therapy
evaluation, he was given a plan of care for twelve sessions by a skilled physical
therapist for a six-week period, with each session consisting of 30 minutes of
conventional PT, followed by 5 to 15 minutes of PNE. Results: After completing the prescribed plan of care, the patient reported a reduction in subjective symptoms via the Visual Analog Scale (VAS). He also reported improvement with symptoms and functional independence via the Foot Function Index (FFI). The patient reported no change in the quality of sleep via
Pittsburg Sleep Quality Index (PSQI). Lastly, he demonstrated no objective
improvement in foot pressure with the Navicular Drop Test. Discussion: This
case report indicates that PNE, combined with conventional PT for PF can
have a positive impact on subjective pain and foot function. PNE should involve many topics about the physiology of pain and the nervous system and
should be administered by a certified therapeutic pain specialist. Further studies are recommended to investigate the impact of this intervention in combination with traditional PT for PF in larger populations.
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1. Introduction
Plantar fasciitis (PF) is one of the most common conditions of the foot, causing
many symptoms such as heel pain [1]. The plantar fascia is composed of elastic
collagen fibers that connect the inner part of the foot and extend longitudinally
to maintain the integrity of the medial arch [2]. These layers of fibers are called
the plantar fascia, and these longitudinal fibers may suffer different types of injuries, such as tears or degeneration [3]. This condition is called plantar fasciitis
[3]. This mechanical disturbance leads to an increase in the tensile force on the
fascial tissue and changes in the normal distribution of forces around the foot
tissues [4]. The etiology of this condition is still not exactly known, but many
studies show the connection between the weakness of internal muscles of the
foot and the different deformities that affect the high point of the longitudinal
arch, such as pes cavus and pes cavum [5]. PF represents around 15% of foot
conditions [6]. Several factors may be related to the development of PF, with the
rate increasing for those over 50 years of age [7]. There is a significant association between high body mass index and the risk of developing heel pain due to
the increase of pressure areas during loading activities [8]. For example, increased foot plantar flexion is another risk factor for developing PF [4]. Prolonged weight-bearing activities such as running may also lead to PF, with almost 10% of runners developing PF [5].
The symptoms of this condition may include pain, stiffness, and warmth [5]
[9]. Patients often report functional limitations such as difficulty walking, especially in the early morning, sleep disturbance, and an antalgic gait pattern [9].
There are many options for treating PF, including conservative therapy,
Extracorporeal Shock Wave Therapy (ESWT), pharmaceutical agents, and in limited cases, surgical intervention [10]. Based on the Clinical Practice Guidelines
(CPG) of the American Physical Therapy Association (APTA), every intervention for heel pain has a certain level of evidence regarding its ability to treat PF
[9]. For example, stretching exercises for the fascia and plantar flexor muscles
possess strong evidence as effective treatments to reduce heel pain, especially in
the acute and subacute phases of PF [9] [10].
Soft tissue mobilization for the tissues of the lower limbs is another conservative therapy that is able to reduce the symptoms of PF. However, this therapy
should be combined with self-mobilization and stretching as part of a home exercise program [9].
Taping is another intervention that could reduce pain in the acute phase of
PF, although it has limited effects on a functional level. This intervention can be
more efficient if it is combined with the taping of the plantar flexors and stretDOI: 10.4236/ojtr.2021.92005
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ching exercises [9] [11].
Foot orthotics that used as supports for the medial arch of the foot and the
heel, are effective treatments to reduce symptoms of PF [9]. The effect of this
treatment can be increased by supplementing it with night splints [9]. Another
intervention that may be used for PF cases with mild effects includes ESWT,
which is based on the CPGs from the APTA in 2014 [9]. This treatment method
can be effective in breaking down the adhesions and fibrosis among fascial tissues and relieving pain especially in chronic cases [12] [13].
Another treatment option would be to utilize pharmaceutical agents such as
non-steroid anti-inflammatory drugs which aim to relieve pain and decrease inflammation [5]. Corticosteroids, for example, dexamethasone is also an option
and can be delivered via iontophoresis, despite the conflicting evidence for its
effectiveness [1] [9]. In very rare cases, the “less than one-tenth of PF cases” surgical approach becomes the best choice to reduce symptoms [4]. However, the
prognosis for this condition differs between patients, and depends on their individual symptoms and risk factors. It can take a long time to recover, although
most cases become asymptomatic in one year [9] [13].
In general, women are at a higher risk of developing PF than men and face
worse prognoses [10]. Runners, as well as those with an elevated body mass are
also at risk of developing PF [5] [9] [14]. In addition, standing on a rough surface, or walking for a prolonged period of time are also risk factors of PF [9].
Heel pain causes many bothersome symptoms that represent a significant challenge to both patients and therapists due to the usual course of the disease. There
is a need to explore alternative treatment methods that could be added to the
conventional management of PF. Therapeutic pain education (TNE) is a promising intervention in terms of dealing with chronic pain conditions [15].
TNE opened the doors for Pain Neuroscience Education (PNE), as TNE failed
to adequately reduce pain, and was unable to provide patient education in general terms. However, the studies on TNE were not comprehensive and did not
include the biological aspect of pain physiology [15].
Some later studies have shown the effectiveness of PNE in treating a variety of
diseases and conditions [15] [16]. For example, the intervention usually works to
address pain, function, and psychological status [15] [17].
The use of PNE as a therapeutic intervention can help calm the brain, which is
part of interoperation for the nociceptors coming from different body parts [15]
[16]. A few studies done by Louw and his colleagues show that PNE is an effective treatment method, and that its efficacy dramatically increases when it is
used with other treatments, such as manual therapy, neurodynamic mobilization, or therapeutic exercises [15] [16]. Currently, there is no evidence about the
potential effects of PNE on chronic pain in patients with PF. Therefore, the
purpose of this case report is to highlight and describe the effects of PNE in
combination with conventional physical therapy interventions on a 37-year-old
patient with chronic PF.
DOI: 10.4236/ojtr.2021.92005
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2. Case Description
This report was conducted after receiving permission from the Medical Director
and research committee at the First Medical Center. Prior to the initial evaluation, a short lecture was delivered to the patient about the study and the type of
interventions that he would receive. He agreed to voluntarily participate in this
study and signed a consent form. The patient also is signed consent to give
access to his medical records to use them in this report.
A history was taken from the patient, and all available medical information
was reviewed. The participant was a 37-year-old male healthcare professional.
He was mildly overweight based on his body mass index (27.4 Kg/m2). He was
diagnosed with chronic bilateral PF over two years ago (Figure 1).
His symptoms started with pain in the medial aspect of his left foot, and over
the next few months progressed to his right foot. However, his left foot remained
the most symptomatic. He reported utilizing many pharmaceutical agents to reduce his symptoms but stated that the effects were short-lived. He also reported
that he underwent 12 sessions of physical therapy at a private clinic, which still
did not alleviate his symptoms. He was referred to our department by an orthopedic physician at our medical center. He stated that he used to be an active individual, reporting he used to walk 5 kilometers. He reported spending most of
his time between work and watching movies. The patient was overweight based
on his BMI, which was another risk factor of PF [7] [8].
The medical history showed normal health status without any serious illnesses. He was under the care of psychology due to a history of insomnia. There
was no history of previous injuries of the lower limbs or back. The patient had
undergone an MRI that supported the medical diagnosis of PF. He reported that
he used to take some supplements to improve his quality of sleep such as melatonin and magnesium once daily before going to sleep (Table 1).

3. Examination and Evaluation
The patient presented to the clinic wearing supportive sports shoes with silicon
insole pads. He stated that he believed that these pads were the only treatment
option that could reduce his pain, and that he began wearing these shoes 4

Figure 1. Thickening of the plantar fascia on MRI sagittal view.
DOI: 10.4236/ojtr.2021.92005
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Table 1. Demographic information of the participant.
Demographic Variable

Value

Age

37 years

Sex

Male

Body Mass Index

27.4 Kg/m2

Smoking

Heavy 31.5 pack-years.

Educational Level

College

Marital Status

Married (lives alone)

Alcohol

None

Current Lifestyle

Sedentary “due to pain”

months prior to this evaluation. The main complaint of the patient was moderate to severe pain in the heel region of the left foot and mild pain in the same
region of the right foot. He described his symptoms as “intermittent” and
“sharp”. According to the visual analog scale (VAS) where 10 is the most pain
experienced and 0 is no pain, he reported 5/10 in the left foot after ambulating
from his car to the healthcare clinic, which was less than 50 meters. Symptoms
exacerbated with prolonged weight bearing activities, such as standing at work
and his first step of bed in the morning.
The patient presented with an unknowing antalgic gait pattern. The diagnosis
of this case based on the International Classification of Disease (ICD) was plantar fasciitis based on the medical diagnosis and the PT evaluation. The patient
reported that his pain increased with prolonged weight bearing activities. During
palpation, there were tender points at the medial calcaneal tuberosity, the medial
longitudinal arch, and the center of the calcaneus on both feet. There was also
muscle weakness in his lower limbs. The gluteal and abductor muscles of the patient were tight and weak, especially on the left side, which could be due to the
patient’s sedentary work and lifestyle. The muscle strength was tested and
graded from 1 to 5 on the Manual Muscle Test Scale (MMT), which is a valid
and reliable test to measure muscle strength, where 0 is no muscle contraction
and 5 is muscular contraction against gravity with maximum resistance [18].
The grades were 4-/5 hip flexors, knee extensors, knee flexors and 3+ for plantar
flexors gastrocnemii and solei, which were tested from prone position bilaterally.
The Windlass Test was performed, which has excellent specificity and poor
sensitivity, and was found to be positive bilaterally [19]. The Navicular Drop
Test, which is a reliable test to determine the degree of pronation of the foot, was
also performed; a decreased 10 millimeters of height difference between the navicular tuberosity and ground in weight bearing and non-weight bearing positions is also a risk factor for developing PF [20]. There was a significant height
drop of the left foot, with 13 millimeters for the left foot and 11 millimeters for
the right foot. Upon examination of the soft tissue of the lower limbs, a mild
contracture of the bilateral medial and lateral parts of gastrocnemius muscles
DOI: 10.4236/ojtr.2021.92005
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and left lateral part of hamstring were noted. This assessment was done by a Silverskoid Test to measure the length of the gastrocnemius muscles during knee
flexion and extension [21].
Standardized outcome measures were also assessed. The functional status of the
feet was evaluated using the foot functional index (FFI). This is a self-administered
questionnaire that examines pain, disabilities, and activity level 23 items. The
FFI is valid to measure the functions of the lower limbs [22], with a total possible
score of 230 [22].
In this study, the digital reviewed version of the FFI was used [23]. This version is called the Italian Foot Function Index [24]. It covers the same components as the regular FFI, but it is only 17 items with a total possible score of 170
points [24]. The Pittsburgh Sleep Quality Index (PSQI) was also assessed due to
the patient reporting that he had insomnia caused by foot pain; this assessment
measures the quality of sleep [25].
This outcome measurement is for patients who show sleep disturbance related
to chronic pain [25]. All of the tests were repeated before and after the interventions; the FFI was done every time using the digital version, while the PSQI was
applied at the baseline treatment and after the last session.

4. Intervention
The PT program was selected based on the internal protocol for PF treatment in
our department. This protocol involved four main interventions. The first, ESWT,
is an effective treatment for PF that provides pain relief and helps to progress
rehabilitation programs and improve foot functions [12]. The relief provided by
ESWT is even greater than that provided by local injection by cortisone [26].
Manual therapy is the second part of the intervention, and there are many manual techniques used to improve the flexibility of the soft tissues around the foot
and the lower limb and to increase the range of motion of the ankle and foot [9]
[27]. Brantingham et al. (2009) published a systematic review regarding the effectiveness of manual therapy for lower limb disorders [27]. Their results support the effectiveness of manual therapy in the management of lower limb conditions, especially in the short period after treatment [27]. Therefore, many manual techniques were used to improve the flexibility of soft tissue and reduce
spastic tissues; for example, myofascial release techniques are an effective treatment approach in heel pain cases [28]. The mobilization grade III and VI were
used for 5 minutes every session to the following foot joints: subtalar, transverse
tarsal, cuboideonavicular, tarsometatarsal, intermetatarsal, metatarsophalangeal,
and interphalangeal joints [9]. Low dye taping was used as the third intervention
for this case [11]. It was used as an alternative treatment method to decrease
pressure on the longitudinal medial arch [11]. The fourth intervention was
stretching exercises for the lower limbs. Stretching exercises are the cornerstone
of PF management [9].
Every session began by stretching the muscles of the lower limbs with a focus
DOI: 10.4236/ojtr.2021.92005
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on the plantar fascia and plantar flexors. These static stretches were performed
in seated and standing positions with a thirty-second hold, for five repetitions
each.
Strengthening exercises were also included in the treatment plan of this case
due to the muscle weakness in the lower limbs. The program involved all of the
lower extremity muscles by doing three sets with 15 repetitions for two muscles
every session. Hip strengthening exercises were added to the program at week
four, due to the opinion of a better prognosis, which could be a key point in PF
treatment [28].
This treatment program is almost identical to the one used with our regular
PF clients, and the average time of treatment before discharge is 12 sessions. Table 2 shows the therapeutic interventions with this case.
Around 77% of patients discharge with reduction of their symptoms; the remaining clients are either referred to further treatment options such as corticosteroid injection therapy, or they left the treatment program. For this reason, I
added a new intervention, PNE, to this case. PNE was applied for five to fifteen
minutes within the plan of treatment, as it is a relatively new and effective method of intervention to reduce chronic pain [16]. This education included general and specific information about the physiology of pain; it also included information on nociceptors transference from different body parts, as well as perception and interpretation of these signals in normal and abnormal situations [17].
This education should involve basic information (Figure 2). During the PNE,
the focus was on the biological aspects of pain and on providing comprehensive
knowledge about the nervous system’s physiology and the factors that alter the
normal integration between its parts and other human systems [17]. The PNE
education could help to change the behavior and the expectations of the patient
about pain, and this change could improve the functional and psychological status of the individual who experiences pain [17].

Figure 2. Basic topics in PNE. Methods of PNE. Source: https://www.physio-pedia.com.
Published January 16, 2016. Accessed March 13, 2020.
DOI: 10.4236/ojtr.2021.92005
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Table 2. Therapeutic interventions with this case.
Physical Therapy Interventions categories
ESWT

15-mm head with 2000 pulses at each session 3 times weekly
Joint mobilization and myofascial release techniques increase the
flexibility of the joint and muscles of the LL

Manual therapy
Stretching exercises

For lower limbs (fascia and muscles)

Taping

Using low dye taping technique to minimize foot pronation

Strengthening exercises

LL for weak muscles

5. Outcomes
After 12 visits, or 6 weeks of treatment, we completed a reassessment. Previous
parameters were used to measure the pain and function of the foot. An assessment was completed at every session before and after treatment, and the average
of the weekly scores was taken and documented in Tables 3-5.
The PSQI was used to evaluate the sleep quality level at the baseline and after
the last session. At the initial evaluation, the PSQI was a 17; this number reduced
minimally to a 16 at reassessment. For reference, the range of the PSQI is from 0,
meaning good sleep quality, to 21, indicating poor sleep quality [25].
There was a noted decrease in pain in the left foot, and significant decrease to
no pain in the right foot. The pre-intervention subjective function of the foot
improved from 87/170 on the right foot to 0/170, while the function of the left
foot improved from 115/170 to 39/170 via the FFI. It should be noted that there
was still mild pain in the left foot after the prescribed 12 sessions, therefore,
while physical therapy could help to reduce pain and improve the function of the
feet, there was not a complete resolution of symptoms with the addition of PNE.
There were slight changes in the Navicular height results of both feet by the end
of the sixth week but these changes could be due to another factor such as the
change of the BMI which was not reported at that stage of the study.

6. Discussion
The participant in this case suffered from chronic PF and had previously tried
many treatment methods such as medications and traditional physical therapy.
The purpose of this study was to open the door to study the potential effects of
adding PNE to the conventional treatment of PF.
In this case, there were many physical causes for the patient’s chronic pain.
One cause of pain was spasms in the gastrocnemius and the hamstring. Moreover, the weakness of the plantar flexors caused a biomechanical disturbance of
the foot which led to increased pressure on the pressure points of the medial
aspect of the foot, causing continuous stress on the foot during weight bearing
[9] [14].
The strengthening exercises completed at the clinic and at the patient’s home
were prescribed to help reduce the patient’s antalgic gait pattern by increasing
DOI: 10.4236/ojtr.2021.92005
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Table 3. The pain results of bilateral foot pre-treatment and post-treatment.
VAS
Treatment periods

Pre-intervention

Post-intervention

Foot

Week 1
“Baseline”

Week 2

Week 3

Week 4

Week 5

Week 6

Right

5

2

2

2

1

0

Left

7

3

6

5

3

3

Right

3

2

2

0

0

0

Left

5

4

4

7

2

2

*All numbers are on a 0 - 10 VAS scale.

Table 4. The functional results of bilateral foot pre-treatment and post-treatment.
FFI
Treatment periods
Pre-intervention

Post-intervention

Foot

Week 1
“Baseline”

Week 2

Week 3

Week 4

Week 5

Week 6

Right

87

78

78

78

0

0

Left

115

88

88

115

55

39

Right

87

45

35

35

0

0

Left

105

87

87

88

52

31

*All numbers are on a 0 - 170 FFI scale.

Table 5. Navicular height measurements.
Navicular Drop Test
Treatment periods
Pre-intervention

Post-intervention

Foot

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Right

11 mm

11 mm

10 mm

11 mm

11 mm

10 mm

Left

13 mm

13 mm

12 mm

13 mm

12 mm

12 mm

Right

11 mm

10 mm

10 mm

10 mm

11 mm

10 mm

Left

13 mm

13 mm

12 mm

13 mm

12 mm

12 mm

the stability of the lower limb while ambulating. This would also help to distribute body weight over the foot without concentration in a certain region, in order to reduce the risk of high-pressure areas [29] [30]. Few studies have shown
the effectiveness of PNE in treating a variety of diseases and conditions [15] [16].
In this case, the patient’s mental health played a significant role in producing
pain, as the patient reported distress related to his family, as well as fears of solitude. We supported the patient by staying calm, and by giving him the opportunity for his nervous system to adapt to his situation and reduce the intensity of
his symptoms. This support came mainly through comprehensive patient education about his pain. While using PNE, it is especially important to educate the
patient on the reality of their pain and to empathize with them [14]. In addition,
it is imperative to keep the patient in touch with the maintenance of his nervous
system through giving recommendations such as getting enough sleep and
DOI: 10.4236/ojtr.2021.92005
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working to reduce their stress levels. These factors have negative effects on the
human body; they have a significant negative relationship in individuals with
chronic pain due to the alteration of the chemicals in the brain and the hormones that cause mood alterations and anxiety [30]. There was continuous contact with the patient through social media by using some contact applications.
Email also was used to answer any questions and also to help the patient to
change some of his ideas about pain. This method of contact has been proven by
Louw et al. as a way of conducting effective PNE [31]. Although the patient had
a higher level of health literacy, there was a significant misunderstanding of pain
knowledge and also the role of physical therapy. Although he had tried many
therapeutic methods such as medications, massage, and orthotics, he could not
cope with his symptoms. He had had bad experiences with physical therapy,
which presented us with a challenge: every word of the PNE had to be chosen
carefully to avoid the negative effects of terms such as “pain” [32]. PNE “image
management” was more useful to the patient than providing stories or metaphors about the therapeutic uses of pain education [32].
A few outcome measures were used in this study in an attempt to capture objective information on how the patient perceived his pain, sleep quality and foot
function. These were typically filled out before and after the treatment sessions.
The data from the results of this study, as Table 2 shows, indicate a significant
decrease of pain levels and an improvement in foot function, although there was
still mild pain after the treatment program. The patient reported feeling satisfied
with the results of his hybrid treatment. This result ties well with another systematic review done by Louw and his colleagues which shows the effectiveness of
PNE in reducing pain level and stress [16]. Therefore, these results could suggest
that the use of PNE in combination with conventional physical therapy treatment of PF has a positive impact by calming the nervous system and reducing
pain intensity. Moreover, the self-beliefs about the participant's pain had positive
changes that were observed and recorded in the evaluation records. However, it
would be more beneficial to measure this change by using some outcome measures such as chronic pain self-efficacy scale (CPSS) as a good measure to detect
the psychological parameter about chronic pain [33].
For that reason, this study has several limitations. For example, the sample
study involved only one person; the effect of PNE should be measured with a
study involving many participants comparing a control group and experimental
group. Moreover, in this study, we followed the protocol of PF in one specific
outpatient physical therapy clinic. There are evaluation and treatment guidelines
for PF patients that are evidence-based, however, the protocol followed contained some components that should be updated to be in alignment with these
guidelines. For example, the use of myofascial release is still the preferred initial
intervention in this clinic despite the fact that there is little evidence supporting
it as a treatment for PF [9]. On the other hand, stretching exercises for the plantar flexors and strengthening for the muscles of the lower limbs are a part of our
DOI: 10.4236/ojtr.2021.92005
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protocol and are supported by CPGs of APTA [9] [29]. Low dye tape is another
evidence-based intervention used in our clinic that is employed with foot orthotics [9] [11]. However, some interventions with conflicting evidence, such as
dry needling, still persist in the protocols of our clinic [9]. Also, the use of ESWT
is widely used with many patients, even though the effects of this intervention
have only mild evidence, with no superiority over other passive modalities such
as ultrasound [9]. In one study by Thomson and colleagues, ESWT showed
significant benefits for treating PF [12]. Another study has demonstrated the
superior effects of ESWT on corticosteroid injections for long-term pain reduction [26].

7. Conclusion
This case study shows the potential effects of adding PNE to conventional PT for
PF treatment. Although this case did not result in complete resolution of symptoms, the patient did report improvement with symptoms and function, giving
hope that this could be a valuable addition to future treatments. PNE works to
help motivate the normal physiology of the nervous system and reduce the factors that could produce pain. It is recommended that more studies be done to
measure the effect of PNE among people with PF and people with chronic pain
with more participants than that of this case study.
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