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CHAPTER |

INTRODUCTION

1.1 Background and rationale

Plantar fasciitis is a relatively common foot problem that causes pain in the

plantar area of the medial longitudinal arch. Plantar fasciitis often results from repeated

trauma or overuse of the plantar fascia at its origin on the calcaneus. Repetitive

movement of walking or running can cause micro-trauma to the plantar fascia leading to

its inflammation and degenerative conditions (Cole et al., 2005). Patients with plantar

fasciitis report heel pain, which is worse in the morning and improves during the day.

Generally, patients become difficult to walk, unable to perform weight bearing activities

in daily living or work, and also unable to perform social role or participate in family

social function (McPoil et al., 2008).

Plantar fasciitis is one of the major foot problems in people who spend most of

the day in weight bearing. It affects as much as 10% of the population over the course

of a lifetime (Riddle et al., 2004). The condition is more likely to occur in persons who

are females, having 40-60 years of age, obese or in those whose work activities relating

to prolonged standing or walking (Riddle et al., 2003). Other relative risk factors include



floor surface characteristics and abnormal foot biomechanics, as well as frequent

running, and a rapid increase in sport activity level (Irving et al., 2007).

Conservative treatments for plantar fasciitis as suggested in the American

clinical practice guideline are use of anti-inflammatory agents, ultrasonic shock wave

therapy, and orthotics (McPoil et al., 2008). From the evidence-based review, the

appropriate management of plantar fasciitis includes rest and avoidance of potentially

aggravating activities, Achilles tendon and plantar fascia stretching, strengthening

exercises, shoe inserts, and night splints (DiGiovanni et al., 2003; Cole et al., 2005;

Roxas, 2005). Other alternative options are taping (Osborne et al., 2006; van de Water

and Speksnijder, 2010), and acupuncture (Roxas, 2005).

Currently, taping as an intervention for the management of patients with plantar

fasciitis is widely used by physical therapists. However, there is currently limited

scientific evidence supporting its benefits (van de Water and Speksnijder, 2010). Low-

dye taping is one type of taping frequently used in clinical practice. This technique

employs rigid tape to stabilize subtalar joint in a neutral position and thus it takes the

stress off the fascia (van de Water and Speksnijder, 2010). Although, previous studies

showed that low-dye taping could relieve the first few steps pain in the morning, such

taping could not improve patients’ foot functional ability (Hunt et al., 2004).



Disadvantage of low-dye taping results from tension of rigid tape that limits the

movement of joints in ankle and foot (Radford et al., 2006). Besides, the rigid tape

makes skin less breathable and prone to irritation.

Other types of taping have been utilized for the treatment of plantar fasciitis

including false fascia taping (Turner and Merriman, 2005), and elastic therapeutic

taping (Williams et al., 2012). Elastic therapeutic tape known as “Kinesiotape” or

“Kinaesthetic tape” is a new therapeutic tool developed by Dr. Kenzo Kase in the

1970s, and has become increasingly popular for treating sport injuries and a variety of

other disorders (Williams et al., 2012). This latex-free tape is made out of 100% cotton

fibers that allows for evaporation and quicker drying. This allows the tape to be worn for

3-5 days without having to be reapplied (Thelen el al., 2008). It is proposed that elastic

therapeutic tape can support injured muscles and joints and reduce pain by lifting the

skin and improve blood and lymphatic circulation, as well as maintain normal joint

functional movements (Kase et al., 2003).

Elastic therapeutic tape can be applied to any injured area in the body (Kase et

al., 2003). However, there is little evidence to support its use in the treatment of plantar

fasciitis. To our knowledge, there is only one previous study conducted by Tsai and his

colleagues that examined the short-term effect of kinesiotaping or elastic therapeutic



taping for plantar fasciitis (Tsai et al., 2010). The authors reported that kinesiotaping

combined with physical therapy devices (ultrasound and transcutaneous electrical

nerve stimulation) could reduce heel pain better than physical therapy devices only.

According to the fact that this study was a clinical setting-based study using a passive

intervention program in which required patients to see a physical therapist for 6 times

over one week, the effect of tape application as a part of an active management

program have not been explored yet. Moreover, this study did not evaluate the change

in foot functional ability. Therefore, the benefit of elastic therapeutic taping on the

improvement of foot functional ability in patients with plantar fasciitis is still questionable.

Elastic therapeutic taping is likely to provide additional advantages when it is

used as a treatment adjunct for plantar fasciitis. However, more clinical studies are

needed to demonstrate its effectiveness when using such taping as a part of an active

management program. Since Achilles tendon and plantar fascia stretching has been

accepted as an effective active treatment for plantar fasciitis, we assumed that an

addition of elastic therapeutic taping could help in greater pain relief and better

improvement in foot ability as compared to stretching alone. The aim of the present

study was therefore to compare the effect of elastic therapeutic taping combined with



stretching on relieving pain and foot functional disability in persons with plantar fasciitis

as compared to stretching exercise.

1.2 Objectives

1. To compare effect of elastic therapeutic taping combined with stretching

and stretching alone on reducing heel pain in persons with plantar fasciitis.

2. To compare effect of elastic therapeutic taping combined with stretching

and stretching alone on reducing foot disability in persons with plantar fasciitis.

1.3 Hypothesis

1. There would be a statistically significant reduction in heel pain intensity

compared between pre- and post-treatment in subjects receiving elastic therapeutic

taping in combination with stretching.

2. There would be a statistically significant decrease in foot disability

compared between pre- and post-treatment in subjects receiving elastic therapeutic

taping in combination with stretching.



3. There would be statistically significant differences of changes in pain

intensity and foot disability of subjects receiving elastic therapeutic taping combined

with stretching when compared to those receiving stretching alone.

1.4 Scope of the study

This study was carried out in patients who were suffering from chronic plantar

fasciitis with localized heel pain for between 1-24 months and initially having sufficient

pain intensity with 3 or higher on a 10-points visual analog scale. Plantar fasciitis is

defined as a chronic injury which causes pain localized at the area of the plantar

apponeurosis on the medial tubercle of the calcaneus bone. All potential subjects were

invited to participate in the study if they met the inclusion criteria and were able to meet

the researcher for the assessment of treatment outcome at baseline and after the

completion of intervention.

1.5 Brief method

A quasi-experimental, pretest posttest, non-equivalent control group design

was used. All subjects who participated in the study were divided into two groups.

Subjects in the intervention group received a program of elastic therapeutic taping



combined with Achilles tendon and plantar fascia stretching, while subjects in the

control group received only Achilles tendon and plantar fascia stretching program. The

treatment duration for both groups was two weeks. In the intervention group, an elastic

therapeutic tape was applied by a physical therapist over the patient’s plantar fascia

through the Achilles tendon for 5 days continuously without the removal of a tape.

Reapplication of new tapes by the same therapist was performed on day 6 and day 11

of the program, respectively. Main outcome measures included the intensity of heel

pain in the morning, pain during the day and average pain last week evaluated on

visual analog scales (VAS), as well as foot disability score examined on a foot disability

questionnaire. All measurements were collected at baseline and 2-week follow-up

period. Comparison of the pain intensity scores and foot disability score before and

after receiving treatment within each treatment group was performed. Comparison of

changes in pain intensity and foot disability scores between the two treatment groups

was performed.



1.6 Advantage of the study

The results obtained from this study would provide useful information to

therapists who wanted to use elastic therapeutic taping in their treatment program for

reducing heel pain and foot disability associated with plantar fasciitis.



CHAPTER I

LITERATURE REVIEW

2.1 Introduction

This chapter firstly describes the definition of plantar fasciitis and its related

problems. Next, it demonstrates a review of literature regarding the conservative

managements in patients with plantar fasciitis. Finally, it presents the details of elastic

therapeutic taping and recent studies on the effect of elastic therapeutic tape in

treatments of plantar fasciitis.

2.2 Plantar fasciitis
2.2.1 Definition

Plantar fasciitis is characterized by pain involving the inferiomedial aspect of

the heel. It is a degenerative change of the plantar fascia that results from repetitive

trauma. Heel pain is usually localized to the region of the attachment of plantar fascia

around the medial calcaneal tuberosity. It may be referred with other terms such as

painful heel syndrome, heel spur syndrome or runner’'s heel (Lemont et al., 2003).

Recent studies have indicated that the mechanical pathology underlying the
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development of plantar fasciitis is not active inflammation but related to

fibrocartilagenous degeneration (Wearing et al., 2006).

2.2.2 Epidemiology

Plantar fasciitis can occur in both athletic and non-athletic population,

particularly in women with ages of 40-60 years or obese persons (Riddle et al., 2004;

Hill et al., 2008). Furthermore, the occurrence of plantar fasciitis is associated with work

activity including time spent on standing or walking, and the characteristics of floor

surface in the workplace. Abnormal foot biomechanics, history of medical problems

such as ankylosing spondylitis, some foot deformities such as pes planus, and reduced

ankle dorsiflexion, as well as frequent running, and a rapid increase in sport activity

level are also reported to be important factors contributing to the prevalence of plantar

fasciitis (Prichasuk and Subhadrabandhu, 1994; Irving, 2007; Hill et al., 2008).

Epidemiological evidence that has reported data on the prevalence of patients

with plantar fasciitis is currently limited. Nevertheless, it has been estimated that 10% of

the U.S. population suffered from plantar heel pain during their lifetime (Crawford and

Thomson, 2003). Plantar fasciitis is estimated to account for 11-15% of all adult foot

symptoms requiring professional care (Pfeffer et al., 1999). It is the most common foot

condition treated by health care providers (McPoil et al., 2008). The APTA surveyed
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117 physical therapists whom were in the foot and ankle special interest group and
showed that 100% of the therapists indicated that plantar fasciitis was the most
common foot condition treated in their clinic (Reischl, 2001). A retrospective case-
control study in running—related injuries reported that plantar fasciitis was the most
common condition diagnosed in the athletic foot and represented 8-10% of all injuries
(Chandler and Kibler, 1993, Taunton et al., 2002).

2.2.3 Pathomechanics

Plantar fasciitis is an inflammation and degenerative change of the plantar
fascia and the perifascial structures (Kwong et al., 1988) developed from repetitive
trauma at its origin on the calcaneus (Cornwall and McPoil, 1999).

2.2.3.1 Pathoanatomical features

The plantar fascia or plantar aponeurosis is a fibrous connective tissue
structure that originates from the medial tubercle of the calcaneus and fans out,
attaching to the metatarsophalangeal joints to form medial longitudinal arch of foot. The
fascia forms a strong mechanical linkage between the calcaneus and the toes. The
plantar fascia has lateral, medial, and central bands. Only the central band, which runs
toward the 1°-5" metatarsal heads and inserts on the proximal phalanx of each toe, is

the major component of the plantar fascia both structurally and functionally, and
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frequently implicated in the development of plantar fasciitis (Kaya, 1996). The structure

of the foot and its ligaments act out as triangular arch structure to absorb and distribute

load (Bolgla and Malone, 2004). The medial longitudinal arch containing the calcaneus

bone, midtarsal joint and metatarsal bones forms the truss arch, while the plantar fascia

forms the tie-rod (Figure 2.1). During gait, many forces stress the foot and disrupt the

medial longitudinal arch. Vertical force from the body weight goes downward via the

tibia and loads to flatten the medial longitudinal arch that subsequently causes

mechanical tension loading to the plantar fascia. Anatomically, plantar fascia has

limited number of deep vessels that run through it making avascular areas to occur in

the plantar fascia. These avascular areas or critical zones are exposed to friction,

compression or torsion that brings the fascia to simply become degenerative changes

(Wearing et al., 2006).

Figure 2.1 The triangle that is formed the truss arch by the medial longitudinal

arch and the tie-rod by the plantar fascia (Bolgla and Malone, 2004).
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It has been demonstrated that there is an anatomical connection between the

Achilles tendon and the plantar aponeurosis from the distal portion of the Achilles to the

origin of the plantar fascia at the calcaneal tubercle (McPoil et al., 2008). Furthermore,

there is an indirect relationship between the two structures. If a tensile force is produced

in the Achilles tendon it will increase tensile strain in the plantar fascia. Excessive

tightness and overstretching of the Achilles tendon are shown to be the risk factors of

plantar fasciitis (Cheung et al., 2006). Clinically, this relationship has been used as a

basis for treating plantar fasciitis, with appropriate stretching and night splinting being

used to the gastrocnemius and soleus muscles.

2.2.3.2 Biomechanics

The plantar fascia supports arch of the foot, where it undergoes tension when

the foot bears weight. During weight bearing, the ground reaction force goes upward

through the calcaneus and the metatarsal heads to against the flatten force from body

weight (Kim and Voloshin, 1995). The plantar fascia prevents arch collapse by its

anatomical and tensile strength and the stretch tension from plantar apponeurosis. It

prevents the spreading of the metatarsals and maintains the medial longitudinal arch

(Sarrafian, 1987).



14

The plantar fascia has an important role in dynamic function during gait

(Gefen, 2003). The fascia continuously elongates during the contact phase. It has been

reported that rapid elongation occurs before and immediately after mid-stance phase.

During this phase the plantar fascia behaves like a spring, which may assist in

conserving energy (Gefen, 2003). During gait cycle, stresses are placed on the plantar

fascia from heel strike to weight bearing period. Pronation during gait increases the

distance of plantar fascia between the calcaneus and metatarsals, resulting in plantar

fascia elongated with increased tension within it (Vito and Kalish, 1996). During the

propulsive phase of gait, the toes are extended and the plantar fascia is functionally

shortened and increases the arch height. The functional shortening of the plantar fascia

is named the “windlass effect” because the plantar fascia winds around the head of

metatarsals (Figure 2.2). The plantar fascia and the windlass mechanism helps

maintain the medial longitudinal arch throughout gait cycle. The windlass effect can

assist in supinating the foot during the last part of the stance phase (Kim and Voloshin,

1995, Lombardi et al., 2002, Bolgla and Malone, 2004) and increase stability of arch in

preparation for propulsive phase (Wearing et al., 2006). The delayed onset of gait cycle

and excessive or less motion of the subtalar joint during gait can result in ineffective

windlass mechanism and increased tension within plantar fascia. In high heel shoes,
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the windlass effect is markedly stimulated generating additional tension in the fascia

(Kogler et al., 2001).
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Figure 2.2 The windlass mechanism (Hicks, 1954)

The literature attributes plantar fasciitis to faulty biomechanics such as
excessive pronation or pronated foot compensation from foot deformities (Kwong et al.,
1988). Excessive pronation during gait can generate excessive foot mobility in which
the joints of foot are functioning beyond a normal end range. Normally, tibialis posterior
and flexor digitorum longus muscles work in relation to plantar fascia in arch supporting
during the heel lift from ground in propulsive phase (Wearing et al., 2006). In pronated

foot, tibialis posterior muscle is, however, in lengthening position and fatigues to control
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excessive motion, these results in an increased stress to ligamentous structures,

musculofascial and soft tissue including plantar fascia (Cornwall and McPoil, 1999).

Similar to excessive pronation, excessive low arch structure also results in greater

tension within plantar fascia, especially when the toes are in dorsiflexion.

2.2.3.3 Arch type

Both low and high medial longitudinal arch can cause plantar fasciitis with

different biomechanical stress. In a high arch foot, the plantar fascia, the

gastrocnemius and Achilles tendon become too tight and lack the mobility to assist in

absorbing ground reaction force. Its failure to dissolve the force from heel strike to mid-

stance phase increases load applied onto the plantar fascia (Kwong et al., 1988). In

contrast, a lower arch causes plantar fasciitis from its excessive mobility, causing the

medial longitudinal arch to collapse and lose ability to tolerate force to foot arch and

repetitive trauma to plantar fascia (Cornwall, 2000). Injury of the plantar fascia may be

due to it is overstretched by the shifts of weight loading to the plantar fascia instead of

foot arch (Daniel et al., 2003).

The biomechanical stress can lead to pain, tenderness, and further excessive

elongation of plantar fascia and other relative soft tissues (Chandler and Kibler, 1993).

Fuller (2000) stated that fascial stretching caused pain either to the plantar fascia itself
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or at the attachment to the calcaneus. High tension in the fascia could cause a

periosteal lifting at its insertion on the calcaneus, and bone healing could cause growth

of a calcification spur that might be seen at the calcaneus (Fuller, 2000).

2.2.4 Diagnosis

The diagnosis of plantar fasciitis is usually based on clinical assessment

criteria. The common clinical sign and symptom include pain and tenderness under the

medial calcaneal tuberosity on weight bearing and associated with limitation of activity.

Using a history and physical examination, clinicians should differentiate the patients

with plantar heel pain due to plantar fasciitis out of patients with plantar heel pain

caused by tarsal tunnel syndrome, or heel pad atrophy. Less common causes of heel

pain, which should be considered when symptoms are prolonged or unexplained,

including osteomyelitis, bony abnormalities (such as calcaneal stress fracture), or tumor

(Aldridge, 2004).

The major complaint of patients with plantar fasciitis is heel pain which occurs

on the plantar surface of the heel upon weight bearing after a period of non-weight

bearing such as after waking up in the morning with pain in the first few steps because

the plantar fascia stiffs overnight and loses its ability to stretch. Pain is also aggravated

after a period of inactivity. The pain will be lesser with increasing levels of activity (i.e.
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walking), but will tend to worsen toward the end of the day. Moreover, plantar fasciitis

pain can be triggered by changes in activity level, such as increasing distance with

walking or running, or an employment change that requires more time standing or

walking during the day (McPoil et al., 2008).

The radiograph studies may not be necessary for the diagnosis of plantar

fasciitis. However, in a study of Osborne et al. (2006), the radiographs were used to

assess radiographic changes in patients diagnosed with plantar fasciitis to compare

with control group films. The study revealed that calcaneal spurs were observed in 85%

of the patients with plantar fasciitis and in 46% of the control group (Osborne et al.,

2006). The thickness of the fascia has been reported in patient with plantar fasciitis due

to degenerative change (Wearing et al., 2004).

2.2.5 Outcome measurement
2.2.5.1 Subjective examination

The severity of heel pain can be determined by visual analog scale (VAS) to

measure 1) first step pain in the morning or inactive period 2) pain during work or during

the day and 3) pain after standing or walking for a specific period. The minimal

important difference for VAS for plantar fasciitis was 9 mm (Landorf and Radford, 2008).

Moreover, the intensity of pain can be assessed in relevant to a patient’s level of
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function over an episode of care. Some examples of pain assessment are as follows

(McPoil et al., 2008).

® Percent of time experiencing ankle, foot, or heel pain over the previous

24 hours

® Pain level with single-leg stance

® Pain level with standing for a specified period of time, such as 30

minutes

® Pain level after walking a specified distance, such as 1000 m

Patient’s foot functions and general health status are also affected by plantar

fasciitis. Accordingly, the measurement of disability and foot health status are

recognized as the important subjective outcome measures. Recently, various self-

reported foot functional ability questionnaires such as the Foot Function Index (FFl),

Foot Health Status Questionnaire (FHSQ) (Landorf and Radford, 2008), Foot and Ankle

Ability Measure (FAAM) (McPoil et al., 2008; Martin et al., 2005) or the Manchester Foot

Pain and Disability Index (MFPDI) have been developed and validated. Most foot

functional ability questionnaires include subscales such as pain, function, personal

appearance and difficulties experienced in performing work or leisure-related activities

(Muller and Edward, 2009). These questionnaires have been studied about their
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psychometric properties to demonstrate their usefulness for measuring foot function in

patients with foot problems. For example, MFPDI was shown to have high internal

consistency with a Chonbach’s alpha of 0.99 in the study of Garrow et al., (2000), and a

Chonbach’s alpha of 0.89 in the study of Kaoulla et al., (2008). A recent clinical

practice guideline has recommended healthcare professional to use these functional

outcome questionnaires in assessing the level of foot pain and disability as well as the

patient’s level of function over the episode of treatment (McPoil et al., 2008).

2.2.5.2 Objective examination

Various objectives or physical examination measures have been

recommended by the clinical guideline to be applied for the clinical diagnosis and

prognosis of this problem such as palpation of the fascia insertion, active and passive

ankle dorsiflexion, windlass test and longitudinal arch angle (McPoil et al., 2008).

Active and passive ankle dorsiflexion is used for the measurement of the ankle joint

mobility. The windlass test is used for the measurement of impairment of fascia and

ligaments of the foot. The longitudinal arch angle is used for a static measure of foot

posture. These clinical tests are useful in classifying a patient with heel pain into the

diagnosis of plantar fasciitis and differentiate from other diagnoses such as tarsal tunnel

syndrome, etc. However, in clinical trials, sonographic evaluation such as high-
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resolution ultrasound has been shown to be used more frequently than other physical

examination (Cardinal et al., 1996; Tsai et al., 2010). Another measure that was applied

to evaluate the changes in the patient’s condition over the episode of care was plantar

pressure distribution (Cheung et al., 2004; Ribeiro et al., 2010). However, recent

evidence showed that the patterns of plantar pressure distribution were not affected in

patients with plantar fasciitis when compared to normal persons (Ribeiro et al., 2010).

2.2.6 Conservative treatment

The plantar fasciitis causes the patient a self-limited condition. However,

symptoms usually resolve quickly if the patient receives an appropriate treatment early.

The plantar fasciitis can be treated successfully by tailor-made treatment to an

individual's risk factors (Young et al., 2001). According to the clinical practice guideline

of heel pain, initial treatments for acute plantar fasciitis including oral anti-inflammatory

agent, orthotic insoles, and taping are successful within 2-3 weeks of onset (Landorf et

al., 2005; 2006; Donley et al., 2007; Thomas et al., 2010). Corticosteroid injection

localized to the area of tenderness may quickly reduce pain but can increase risk of

plantar fascia rupture (Tatli and Kapasi, 2009). Other approaches in resolving

symptoms include Achilles tendon and plantar fascia stretching (DiGiovanni et al.,

2003; 2006), wearing the appropriated shoes, avoiding barefoot walking, cryotherapy
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applied to the pain area, suitable orthotics such as heel cups, and limiting the extreme

or high-impact physical activities (McPoil et al., 2008; Thomas et al., 2010). Patients with

plantar fasciitis usually improve within 6 weeks of the initial treatments. Nevertheless,

the treatments should be continued until the symptoms are resolved. If the symptoms

are not improved or a little, the clinical guideline recommends to refer the patients for

some special treatments such as the extracorporeal shock wave therapy (ESWT) or

surgical treatment (Thomas et al., 2010). Use of a night splint to maintain an extended

length of plantar fascia during night time is also advised. The clinical guideline of the

American Physical Therapy Association concluded that there was limited evidence on

which to base clinical practice for the management of plantar fasciitis but ESWT, plantar

fascia specific stretching exercises, taping, orthotic device and night splint showed

positive results (van de Water and Speksnijder, 2010).

Since the current study aimed to investigate the effects of stretching exercise

and taping on the reduction of heel pain and foot functional disability, more details of

these two treatment approaches are reviewed as follows.

2.2.6.1 Stretching

The Clinical Practice Guideline suggests active stretching as one of the most

useful interventions for the management of patients with plantar fasciitis (McPoil et al.,
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2008). It has been demonstrated that both sustained and intermittent calf muscle

stretching can similarly increase ankle dorsiflexion (Porter et al., 2002). Tightness of the

connective tissue linked between Achilles tendon and the plantar fascia are thought to

be an important factor for the development of plantar fasciitis. Stretching exercise to

reduce tightness of the Achilles tendon and the plantar fascia is, therefore, deemed

necessary and has been previously demonstrated its effectiveness for the management

of plantar fasciitis (DiGiovanni et al., 2003; 2006). The plantar fascia stretching exercise

protocol has been proposed to recreate the windlass mechanism (DiGiovanni et al.,

2003). The plantar fascia-stretching exercise can be performed throughout the course

of the day, especially prior to standing after prolonged sitting. It is recommended to

start the stretching prior to weight bearing in the morning as weight-bearing without

stretching may restart the repetitive trauma viscous cycle (DiGiovanni et al., 2003).

Previous studies in plantar fasciitis management showed that plantar fascia stretching

exercise provided satisfactory treatment outcome that was superior to both Achilles

tendon stretching and radial shock-wave therapy (Rompe et al., 2010). Additionally, a

prefabricated shoe insert was advised to be used in combination with a stretching

program as an effective treatment modality to reduce symptoms in patients with plantar

fasciitis (Pfeffer et al., 1999).
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2.2.6.2 Taping

Taping as an intervention or as part of an intervention for the treatment of

plantar fasciitis has been frequently used. Taping method can be used to predict the

success of orthotic therapy (Bartold, 2004). The common form of taping that is applied

in clinical practice is low-dye taping. This technique employs rigid tape to act as basic

orthotic for controlling the subtalar joint (Figure 2.3). This taping can stabilize the

subtalar joint in a neutral subtalar joint position and thus it takes the stress off the fascia

(van de Water and Speksnijder, 2010). In previous laboratory studies, low-dye taping

was found to have an antipronatory effect when was evaluated by pedobarograph

(Saxelby et al., 1997) or force plate (Turner and Merriman, 2005).

Figure 2.3 Low-dye taping for a foot problem

(Turner and Merriman, 2005; p. 249)
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To date, however, there is limited evidence that taping can reduce pain and its

effect on foot disability of patients with plantar fasciitis is inconclusive (van de Water

and Speksnijder, 2010). Radford et al (2006) and Hyland et al (2006) investigated the

efficacy of low-dye taping for plantar fasciitis in a short term. Both studies found a

statistically significant but small improvement in pain in favor of the taping intervention

compared with no treatment group. However, both study found no difference in foot

functions or in foot health status (van de Water and Speksnijder, 2010). Moreover,

Landorf et al (2005) investigated the efficacy of a combined intervention of low-dye

taping and stretching in the short term. The study showed that there was a statistically

significant decrease in pain in the patients receiving the combination intervention

compared with those receiving stretching only.  Nevertheless, no evidence of

improvement of foot functions and foot health status was demonstrated in this study

(Landorf et al., 2005).

Additionally, Turner and Merriman (2005) suggested false fascia taping as an

alternative taping technique for plantar fasciitis. This technique uses rigid taping in

longitudinal strips to support the fascia with additional transverse taping for limiting

tensile stresses (Figure 2.4). However, no clinical study to determine its effect on

reducing pain and foot disability in patients with plantar fasciitis was carried out.
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Figure 2.4 False fascia taping (Turner and Merriman, 2005; p. 250)

Although rigid tape can help in protecting undesired joint movement and
preventing the affected joint from further injury, there are some limitations in the
application of rigid tape. The tape is not applicable for treating soft tissue injuries such
as muscle spasm or weakness. Moreover, the joint that is taped will not be able to move
and work as usual because tension of taping applied. Possible adverse effect of using
rigid tape in the management of patient's condition may be due to the skin breakdown
after long duration of treatment period. Skin irritation can result from adhesive glue on

the rigid tape and also the thickness of tape that may reduce breathable ability of skin.
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2.3 The elastic therapeutic taping

Elastic therapeutic tape known as “Kinesio tape” or “Kinaesthetic tape” is a

new therapeutic tool developed by Dr. Kenzo Kase in the 1970s, and has become

increasingly popular for treating sport injuries and a variety of other disorders (Williams

et al., 2012). The elastic therapeutic taping technique has been widely used by

practitioners in Asian, Europe and United States. The elastic therapeutic tape is a thin

cotton fabric with acrylic adhesive. After taping, the ability of muscle or joint can be

maintained at full range of motion with the pain reduction and healing process

continued (Kase et al., 2003).

2.3.1 Elastic therapeutic tape characteristics

Elastic therapeutic tape is made out of 100% cotton fibers. The tape has been

created to mimic to the skin. The thickness of the elastic therapeutic tape is equally to

the epidermis of the skin to limit the skin perception of tape on the skin once properly

applied, and to allow for quick drying and evaporation (Yoshida and Kahanov, 2007).

There is no latex in the tape, the adhesive is acrylic and is heat activated. The acrylic

adhesive is applied in a wave-like pattern to mimic the fingerprint; this assists in the

lifting of the skin and also allows moisture to escape. When the tape is unused, it is

applied to the paper substrate with 25% of available tension. The elastic therapeutic
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tape differs from other elastic tapes since it can be longitudinally stretched up to 140%

of its original length, applying a constant pulling force to the skin (Kahanov, 2007). The

tape can be applied to any injured area in the body (Kase et al., 2003). The

combination of the muscle or tissue with the elastic therapeutic tape will create

convolution or skin lifting and promote normal flow of blood and lymphatic fluids. Once

taping, the elastic qualities of the tape are effective for 3-5 days before the elastic

polymer reduces (Kase et al., 2003).

2.3.2 Tape application

The success of the elastic therapeutic taping method is depending on two

factors. First, proper application of the patient’s condition and identifying the source of

the injury for application of the elastic therapeutic tape on proper tissue is required.

Second, appropriate evaluation of the elastic therapeutic tape is vital (Kase et al., 2003).

Prior to tape application, the injured muscle or tissue to be taped should be

arranged in a stretched position; and the skin must be free of oil, lotion and moisture

since the moisturizer may limit the adhesive ability of tape to adhere to the skin. Thus,

the skin needs to be cleaned with alcohol prior to tape application. Basically, the elastic

therapeutic taping is begun by placing one end of the tape called the base application

or anchor with no tension; and practitioner must rub the base to activate acrylic
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adhesive before performing further stages of taping. When applying the elastic

therapeutic tape, it is important to apply with bearing in mind that 25% of available

tension remains on the tape already. At the end of application, the other anchor with no

tension will be applied. To complete the tape application, the practitioner needs to rub

the whole tape to initiate acrylic adhesion (Kase et al., 2003).

To avoid negative responses due to sensitive skin, skin allergy to tape should

be tested by applying a small strip of tape on skin and evaluating the reaction prior to

full use. During the first few days, if an edge of the tape peels off, it can be trimmed.

When the elastic therapeutic tape is removed, there will be no glue remaining on the

skin. Generally, there is less chance in skin irritation with multiple taping applications

(Kase et al., 2003).

2.3.3 Tension of the elastic therapeutic tape

The elastic qualities of the elastic therapeutic tape are designed for 55-60%

stretch. When applying the elastic therapeutic tape, it is important to apply with the

correct degree of tension because the proper tension is the critical factors for a success

of taping. The terms “stretch” or “tension” are used interchangeably. When applying

tape, it is essential to consider the tension of tape to suit the clinical disorder. Tape

tension is recorded as a percentage of stretch to be applied based on 100% of
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available tension. For example, if treating acute injury, 25% of total available tension is

required, whereas if facilitating muscle contraction, 50-100% of available tension is

needed (Kase et al., 2003).

2.3.4 Elastic therapeutic taping techniques

Six various elastic therapeutic taping techniques have been developed for

using in different patient conditions and treatment goals (Kase et al., 2003).

® Mechanical correction or “Recoiling” - This technique is to provide positional

stimuli through the skin. Tape is generally stretched with 50-75% of available

tension.

® F[ascia correction or “Holding” - This technique is to hold and assist the fascia in

normal align position. Tape is generally stretched with 25-50% of available

tension.

® Space correction or “Lifting” - This technique is to produce the subcutaneous

space at pain, inflammation, swelling or edema area. This space assists to

reduce the pressure under the skin. This technique generally uses 25-50% of

available tension.

® |igament and tendon correction or “Pressure” - This technique is to facilitate

mechanoreceptors over the area of ligament and tendon. It can either be
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applied from origin to insertion or insertion to origin as determined by
practitioner. The tape is placed over the ligament or tendon with 50-75% of
available tension.

® Functional correction or “Spring” — This technique is used for sensory stimulation
to assist or limit a motion of joint. The elastic therapeutic tape is applied to the
skin with 50-100% of available tension.

® | ymphatic correction or “Channeling” — This technique applies a fan-shaped
tape to decrease pressure under skin, and to deliver the exudates to the nearest

lymphatic duct. The tape is placed with 0-15% of available tension.

2.3.5 Clinical studies in plantar fasciitis

In recent years, there are some clinical studies investigating the effects of
elastic therapeutic taping in various disorders, such as shoulder impingement
syndrome (Thelen et al., 2008; Hsu et al., 2009; Kaya et al., 2011), acute whiplash injury
(Gonzélez-lglesias et al., 2009), patelllofemoral pain syndrome (Chen et al., 2008),
Achilles tendinopathy (Firth et al., 2010; Lee and Yoo, 2011), flat feet (Fernandez Roman
et al., 2011), and ankle proprioception (Halseth et al., 2004; Murray et al., 2001). From
the review of literature, only one clinical study examining the effect of the elastic

therapeutic taping in plantar fasciitis was found. Tsai and colleagues, (2010) evaluated
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changes in heel pain and plantar fascia thickness at the insertion site in patient with

plantar fasciitis. A total of 52 patients with plantar fasciitis participated in their study

and were divided into one intervention group and one control group. All subjects in

both control and intervention groups received traditional physical therapy treatment (i.e.

ultrasound, thermotherapy, and low-frequency electrotherapy) for six times per week

except those in intervention group additionally received elastic therapeutic taping on

the gastrocnemius and the plantar fascia. The study showed that more significant

decrease in pain intensity in intervention group than control group, while the difference

of change in thickness of plantar fascia at the insertion between two groups was not

significant. The authors thus concluded that the elastic therapeutic taping was useful

for pain reduction in patients with plantar fasciitis.
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MATERIALS AND METHODS

3.1 Study design

A quasi-experimental, pretest posttest, non-equivalent control group design

was utilized in this study. The study was conducted to determine the effect on heel pain

and foot disability of elastic therapeutic taping plus stretching exercise in patients with

plantar fasciitis.

3.2 Participants
3.2.1 Subjects

Subjects of this study were patients with plantar fasciitis recruited from the

physical therapy unit of the health care service center of the Faculty of Allied Health

Sciences, Chulalongkorn University. Screening was performed by the main researcher.

Upon clinical examination, the potential subjects were included if they were aged

between 30 - 60 years, diagnosed by healthcare professional as currently having

plantar fasciitis with heel pain for between 1 and 24 months. The features of heel pain

used in this study included a presence of tenderness on palpation of the medial plantar
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fascia or medial calcaneus, localized heel pain that was worst when first standing after
prolonged rest and improved immediately after first few steps of walking but worsened
with increasing activity. Only patients with the intensity of heel pain evaluated at
baseline at 3 or higher on a 10-points VAS that were included into the study as this level
of pain was sufficient to permit a clinically worthwhile effect to be demonstrated.

Patients were excluded from the study if they had any of the following
conditions: body mass index (BMI) more than 30 kg/mz, nerve injuries, specific
pathology from trauma or other coexisting symptomatic foot pathology requiring
medical treatment, calcaneal stress fracture, gout, bone tumor, osteomyelitis, diabetic
mellitus, surgery of foot within the previous 6 months, receiving plantar steroid injection
within 3 months, use of nonsteroidal anti-inflammatory medications within the previous 1
week, other painful foot condition such as corn, any other lower extremity due to
neurologic disorders. Besides, patients who were unable to complete the questionnaire,
and who had a history of tape allergies were excluded from this study.

3.2.2 Physical therapists

Two physical therapists involved in the study. Both of them had clinical
experience for at least 3 years. The main researcher, as a physical therapist, was

responsible for screening potential subjects into the study and also provided each
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subject a stretching program or a stretching plus elastic therapeutic taping program.

One researcher, as the other physical therapist, was responsible for collecting patient

information and assessing heel pain intensity and level of foot disability from self-

reported questionnaires.

3.3 Subject selection

A quasi-experimental, pretest posttest, non-equivalent control group design

was employed to evaluate the effect of taping and stretching on the reduction of heel

pain and foot disability. To recruit subjects into the study, all patients who met inclusion

criteria were explained about the study in detail. Upon their interest, subjects were

enrolled into either the intervention group or the control group. Random assignment of

subjects to intervention or control groups was not possible in this study because some

subjects could not follow the procedure of intervention group that required subjects to

see the researcher four times, i.e. on day 1, day 6, day 11 and day 14 of the program.

Those subjects therefore joined in the control group which requested subjects to see

the researcher only two times, i.e. on day 1 and day 14 of the program. The intervention

group received elastic therapeutic taping (Kase et al., 2003) and stretching exercise

program (DiGiovanni et al., 2003), while the control group received only stretching
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exercise program. The study was approved by the Human Ethics Committee of

Chulalongkorn University (Appendix A). After receiving an explanation about the

objectives and details of the study (Appendix B), every eligible subject signed the

informed consent (Appendix C).

3.4 Sample size determination

A prior power analysis showed that the need for at least 15 subjects per group,

given a standard deviation of 1.8 cm (VAS; 0-10 cm), a difference in pain score

between groups of 1.9 cm on the VAS, an alpha level of 0.05, and a power set at 80%

(Hyland et al., 2006). The calculation of sample size is shown in Appendix D,

3.5 Interventions
3.5.1 Elastic therapeutic taping

The application of elastic therapeutic taping was consistent with the protocol of

the Kinesio Taping (KT) for plantar fasciitis suggested by Dr. Kenzo Kase and

colleagues (Kase et al., 2003). The whole procedure of taping was performed by the

main researcher who was a physical therapist and trained how to apply elastic

therapeutic taping for plantar fasciitis from a certified Kinesio Taping practitioner. The

certified KT practitioner was one of research team who was verified for his expertise in
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taping from the Kinesio Taping® Association International. The elastic therapeutic tape

used for the current study was waterproof, porous, and adhesive. The tape with a width

of 5 cm and a thickness of 0.5 mm was chosen for the study. The taping technique for

the treatment of plantar fasciitis recommended by Kase et al. (2003) was the

combination between plantar fasciitis taping and Achilles tendon taping. This technique

offered maximum treatment effect due to the Achilles tendon and the plantar fascia are

a continual layer of connective tissue, both thus needed to be treated.

For taping of the plantar fascia, two strips were applied to the plantar surface

of the foot. Strip one, using a fan cut, was placed along the length of the plantar

aponeurosis with full tension of the tape. On the plantar surface, full tension could be

applied without skin irritation because of skin thickness. Strip two was placed across

the mid-arch to assist with metatarsal arch support. For taping of the Achilles tendon,

tape was placed over the tendon with 50% of available tension of the tape. The

following section describes the process of tape application used in the study in detail.

Prior to taping application, the subject’s skin was cleaned with alcohol. For

taping, each subject’s foot was placed in relax position with the ankle out of the border

of the treatment table while he/she was in prone lying position on the table. The main

procedures of taping were as follows (Kase et al., 2003).
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(1) Measure the entire length of tape from the metatarsal heads to approximately

2 inches above the musculotendinous junction of the gastrocnemius and Achilles

tendon (Figure 3.1). Since 25% of available tension of tape had remained on the tape

already, it was recommended to cut the strip a little shorter than the length measured.

Figure 3.1 Measuring the entire length of the tape.

(2) On one end, cut the tape with a 4-strip-fan technique from the metatarsal

heads to the calcaneal tubercle. The tape strip paper backing was torn just superior to

the fan cut. The tape strip was begun on the heel with the ankle in dorsiflexion and the

tape was placed over the heel with no tension (Figure 3.2). Then, with the ankle in

dorsiflexion, the tape was applied along the length of Achilles tendon with 50% of

available tension. When the elastic therapeutic tape has reached the musculotendinous

junction, 25% of available tension was used from the junction until the last 2 inches of
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the tape left. For the last 2 inches until the end of the tape strip, the tape was laid down

with no tension to be the anchor (Figure 3.3). Adhesive glue was activated by rubbing

the tape prior to any further movement.

Figure 3.2 Placing tape over the heel with no tension.
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Figure 3.3 Placing tape along the length of Achilles tendon with 50% of available

tension, and from the musculotendinous junction until the last two inches of the tape left

with 25% of available tension, and at the anchor with no tension of the tape.

(3) To apply a 4-strip-fan tape, the foot and toes were held in dorsiflexion. The

first strip was placed from the calcaneus to the space between the first and second

metatarsal bones with 75-100% of available tension (Figure 3.4). To finish the first strip,

the end of the tape was laid down with no tension. The glue on paper backing of the

strip was activated immediately prior to additional strips were placed. The same

procedure was continued by placing a strip between the second and third, then third

and fourth, and finally fourth and fifth metatarsal bones.
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Figure 3.4 Placing a 4-strip-fan tape over the plantar fascia with 75-100% of available

tension.

(4) The I-strip tape was placed to correct metatarsal arch by applying the base

of the I-strip with no tension near the fifth metatarsal base on the lateral aspect of the

foot. The subject was asked to relax his/her foot. Then, the researcher applied the tape

from the base of the fifth metatarsal to the tarsal navicular joint region with light to

moderate tension (25-50% of available) and inward pressure. The end of the tape was

applied with no tension. If the I-strip tape was applied correctly, some skin creases

would be presented in the metatarsal arch region (Figure 3.5).
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Figure 3.5 Placing an I-strip tape to collect metatarsal arch support with 25-50% of

available tension.

After the whole process of plantar fasciitis taping was completed, subjects

were asked to leave the tape on their skin until the next appointment to reapply a new

tape. They were also encouraged to put on socks or stocking while the tape on their

skin, and were allowed to perform activities as usual. The elastic therapeutic tape was

thin, breathable and water resistant. Subjects were recommended that, after personal

care, they could use a clean towel to absorb the water by pressing the tape firmly and

leaving it to dry normally. If the tape was exfoliated before the next appointment, the

subjects could remove the tape and continue only the stretching exercise until next

appointment. Also, if subjects had skin allergy or irritation in response to the tape, they

could remove the tape whenever they wanted.
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3.5.2 Stretching program

Stretching exercise utilized in this study was based on the literature review.

DiGiovanni et al. (2003) had demonstrated the advantage of Achilles tendon stretching

and plantar fascia stretching for subjects with plantar fasciitis.

3.5.2.1 Plantar fascia stretching exercise

Every subject was instructed to perform the plantar fascia stretching exercise

in non-weight bearing position. Subjects could make the plantar fascia longer while

sitting and crossing the affected leg over the contralateral leg. With one hand, subject

placed his/her fingers across the toes, then pulled the toes backward into extension

position until he/she felt a stretch in the arch of the foot (Figures 3.6). To confirm that

the stretching was carried out correctly, the subject was asked to palpate the tension in

the plantar fascia with the contralateral hand while performing the stretching.

Figure 3.6 Plantar fascia specific stretching
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3.5.2.2 Achilles tendon stretching exercise

Every subject was trained to perform the Achilles tendon stretching exercise in

weight-bearing position.  Subjects performed such stretching while standing and

leaning into the wall with the affected leg placed behind the contralateral leg. They

were instructed to “toe in” or point the toes of the affected foot toward the heel of the

front foot. Then, they were taught to flex the front knee while keeping the back knee

straight and the heel contacting firmly on the ground (Figure 3.7). They had to lean the

trunk forward until they felt stretch in their calf muscles of the affected foot.

Figure 3.7 Achilles tendon stretching
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For both stretching exercises, subjects were required to hold each stretch for a

count of ten and to repeat each stretch ten times per session. They were asked to

perform the stretching programs three sessions per day i.e. in the morning, during the

day, and before going to bed. Additionally, to achieve better results in each day,

subjects were suggested to perform the first session of plantar fascia stretching before

taking the first step in the morning, and perform the first session of Achilles tendon

stretching immediately after getting out of bed in the morning. Both stretching exercises

were required to be done correctly and continuously throughout two weeks of the

treatment period. To ensure that subjects could carry out the exercises correctly, they

were given a written protocol of the stretching program (Appendix E). Furthermore, to

facilitate and evaluate subject’'s compliance to the stretching, they were asked to

regularly record the frequency of their stretching exercise in an exercise diary

(Appendix F).

3.6 Outcome measures
3.6.1 Pain intensity scale

A visual analog scale (VAS) was used to measure pain intensity of current

plantar heel pain. Three pain intensity scales were subjectively rated including first step

pain in the morning, pain during the day (the pain remaining after the morning pain
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settled down with activity) and average pain in the last week (Appendix G). All modes

of pain intensity were recorded prior to and after the finish of the treatment programs.

The VAS used in this study consisted of a 10 cm horizontal line. The scale anchors were

defined as ‘no pain’ with a score of 0 and ‘the worst pain possible’ with a score of 10 at

each end (Figure 3.8). After a standard explanation, subjects were asked to place a

mark on a scale to indicate their level of perceived pain intensity at the time of the

assessment. The distance from the no-pain end to the mark was measured using a

standard, clear ruler marked in 1 cm intervals. If the marking fell between two

successive intervals, the assigned number was rounded up. Scores could range from 0

to 10 a lower score indicated a lower intensity of pain. The VAS was simple and quick

to administer. The Thai version of VAS was previously tested for its test-retest reliability

in Thai population by Pensri (2002) and found that the scale had high test-retest

reliability with an intraclass correlation coefficient (ICC) of 0.88.

No pain the worst pain possible

0 10

Figure 3.8 A visual analog scale (VAS)
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3.6.2 Foot disability questionnaire

A self-reported foot disability questionnaire was used in this study to measure

foot disability in subjects with plantar fasciitis (Appendix G). The current foot disability

questionnaire was translated from the Manchester Foot Pain and Disability Index

(MFPDI). The MFPDI was developed by Garrow et al. (2000), which required subjects

to have current foot pain and pain in the last month, and reporting at least one disability

item on the MFPDI. MFPDI used in this study consisted of 17 items relating to three

constructs of disabling foot pain including functional limitation (10 items), pain intensity

(5 items), and concern with appearance (2 items). Subjects were required to choose

one answer of foot ability that they had on the day completing the questionnaire (Garrow

et al.,, 2004). The answers could be “none of the time (score = 0)”, “on some days

(score = 1)”, and “on most/every day(s) (score = 2)”. Using a simple scoring system,

the total MFPDI score then ranged from a minimum of O to a maximum possible score of

34 (Menz et al., 2006). If subjects reported higher total scores; it meant that he/she was

experiencing greater foot disability. The last two items on the MFPDI including items

about the difficulties with work or leisure activities were omitted from the Thai

questionnaire as some of subjects in the current study were retired or non-working

persons and the questions were non-applicable to them (Menz et al., 2011). Original
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language of the MFPDI questionnaire is in English. The current researcher team had

employed the process of cross cultural adaptation for translation of the original English

version into Thai version (Appendix H). The test-retest reliability of the Thai

questionnaire had been tested in 28 patients with foot problems. The reliability study

demonstrated excellent test-retest reliability of the Thai-MFPDI questionnaire with the

ICC of 0.95 (Appendix ).

3.7 Procedures

Data collection occurred during the period from September to December

2011. Subjects were allocated into two groups: “a taping and stretching or intervention

group” and “a stretching alone or control group”. Prior to the treatment implementation,

subject’s height, weight and body mass index (BMI) were measured by the research

staff. Then, subject was asked to complete the self-administered questionnaires

consisting of a patient information questionnaire, three visual analog scales assessing

the intensity of heel pain in the morning, during the day and average pain last week,

and a foot disability questionnaire assessing the level of foot functional ability. In the

patient information questionnaire, data collected included age, sex, duration of plantar

fasciitis, previous treatments received for relieving heel pain (Appendix G).
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After the baseline assessment, the main researcher delivered the treatment to

individual. Subjects in the intervention group received elastic therapeutic taping before

practicing stretching exercise. For stretching, every subject was trained until the

exercises were done correctly at clinic. They were instructed to perform the stretching

exercise at home continuously for two weeks. Subjects in the intervention group were

demanded to return to the physical therapy clinic for reapplication of the new tapes on

day 6 and day 11. Both treatment programs were completed on day 14. The re-

assessment of outcome was subsequently performed on the day of the treatment

completed. Additionally, every subject was required to discontinue any previous

treatment that they were receiving for the heel pain such as NSAIDs, massage, foot

orthoses, etc. They were also encouraged not to change their regular activity level. In

addition, when symptoms were worse or no satisfaction occurred, subjects were asked

to report to the researcher and could stop their participation in the study immediately.

Figure 3.9 displays diagrammatically the methodology of the present study.

3.8 Statistical analysis

All statistical analyses were performed using the SPSS statistical software,

version 17.0 (SPSS Inc, Chicago, IL, USA). Descriptive statistics were calculated for all
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variables. The level of significance was set at probability level (p-value) less than 0.05

(p<0.05). Data on demographic and outcome measurements variables at baseline

were analysed by the Kolmogorov-Smirnov test for evaluation of normal distribution in

both groups. Since the data were normal distribution (Appendix J), parametric tests

were applied in statistical analysis. To compare the differences between the pre-

treatment data and the post-treatment data for each group, a paired t-test was used. To

compare the changes in heel pain and foot disability between the intervention and

control groups, an independent sample t-test was used.
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, o . , Exclusion | Subjects who met the
Subjects were invited to participate in the study. d

exclusion criteria.

* Inclusion

Baseline Measurement

Subjects were asked to answer the foot disability questionnaire and to record pain intensity on VAS.

Intervention group Control group
Subjects received an elastic Subjects received a stretching
therapeutic taping and program for 2 weeks.

stretching program for 2 weeks.

Subjects were re-applied a new

tape on day 6 and day 11.

2 weeks follow-up

Subjects were asked to answer the foot disability questionnaire and to record pain intensity on VAS.

Figure 3.9 Methodology of the study



CHAPTER IV

RESULTS

4.1 Introduction

This chapter reports the results of the current study. Firstly, baseline

characteristics of subjects compared between two sample groups are shown.

Secondly, outcome data measured at pretest and posttest for each treatment group

are compared. Finally, the data of change score after completing the treatment

programs compared between the two groups are presented.

4.2 Characteristics of subjects

Initially, twenty four patients with plantar fasciitis were recruited into the

current study. However, there were 6 patients that denied participating in the study

because they were unavailable to see the researcher for the posttest. Thus, a total

of 18 subjects completed the study protocol. Nine subjects were in the elastic

therapeutic taping plus stretching exercise group and the other nine ones in the

stretching exercise group. On entry to the trial, subjects in both groups were not

randomly assigned to the groups. Nevertheless, there were no statistically

significant differences between the two groups for means of age, weight, height,
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and BMI recorded at baseline, with p-values of 0.485, 0.073, 0.343, and 0.149,
respectively, as demonstrated in Table 4.1.

Subjects in the intervention group were slightly younger (min-max 47-59
years, mean 50.66, standard deviation (SD) + 3.80 years versus min-max 33-60
years, mean 52.77, SD + 7.99 years) and lower BMI (min-max 20.96-27.29 kg/mz,
mean 23.24, SD + 2.22 kg/m’ versus min-max 19.38-29.44 kg/m’, mean 25.08, SD +
2.88 kg/mz). No meaningful difference existed between groups in the duration of
plantar fasciitis symptoms (p = 0.284), as the intervention group suffered from heel
pain slightly longer (min-max 1-24 months, mean 8.55, SD + 6.61 months versus
min-max 1-12 months, mean 5.66, SD + 4.15 months). Moreover, when clinical
status at baseline was considered, there were no statistically significant differences
between the two groups for means of heel pain intensity in the morning, during the
day, and average pain last week, as well as level of foot disability, with p-values of

0.679, 0.392, 0.146, and 0.217, respectively, as shown in Table 4.1.
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Table 4.1 Baseline characteristics of subjects. Values are means * standard

deviation.

Taping + Streching Stretching
Variables Group Group P-value?

(n=9) (n=9)

Age (years) 50.66 + 3.80 52.77 £ 7.99 0.485
Weight (kg) 58.71 + 8.61 65.77 + 6.88 0.073
Height (cm) 158.66 + 7.60 162.22 + 7.82 0.343
BMI (kg/m’) 23.24 £ 2.22 25.08 + 2.88 0.149
Duration of symptoms (months) 8.55 + 6.61 5.66 +4.15 0.284
Painin the morning* 7.30+2.13 6.91+1.75 0.679
Pain during the day* 573+1.78 514 +0.92 0.392
Average pain last week* 6.70 + 1.89 559+ 1.08 0.146
Foot disability level™ 21.11 £ 4.86 18.11+ 5.03 0.217
B

P-value from the Independent sample f-test; a significant level was set at p-value < 0.05.
* Measured using a Visual Analogue Scale (0 to 10 cm — 0 is no pain and 10 is the worst pain
possible).
** Measured using the foot disability questionnaire (0 to 34 — 0 is no disability and 34 is the

highest level of foot disability evaluated on 17 items related to disabling foot pain).

4.3 Within-group analysis

Results in this section describe clinical outcomes of the treatment

programs studied by comparing pre-treatment scores with post-treatment scores.

Raw data of all outcome measures are reported in Appendix K. As expected, both

groups reported an overall reduction in heel pain and foot disability. Analysis of

difference within the taping and stretching group after the 2-week intervention
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program revealed significant improvement regarding the intensity of pain in the
morning (Pain,; p < 0.001), pain during the day (Pain,; p = 0.006), average pain last
week (Pain,; p = 0.002), and the level of foot disability (o = 0.002), as presented in
Table 4.2. The results of the within-group analysis of the stretching exercise group
are presented in Table 4.3. Similarly, subjects in stretching group also demonstrated
significant improvement after the exercise program regarding the intensity of pain in
the morning (Pain_; p < 0.001), pain during the day (Pain,; p < 0.001), average pain
last week (Pain,; p = 0.002), and the level of foot disability (p = 0.036).
Furthermore, no clinically relevant side effect or complication from the taping or

stretching was found.

Table 4.2 Comparison of heel pain and foot disability of the taping and stretching

group (n=9) between baseline and the 2-week follow-up evaluation.

Taping + Stretching group
Parameters P-value

Baseline (Mean + SD) Follow-up (Mean * SD)

Pain_, 7.30£2.13 3.01 +£2.41 0.000*
Pain, 573+£1.78 279+ 1.79 0.006*
Pain,_, 6.70 £ 1.89 2.90 = 1.86 0.002*
Foot disability 21.11 +£4.86 13.55+£5.43 0.002*

P-value from the Paired sample t-test, *significant difference at p < 0.05.
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Table 4.3 Comparison of heel pain and foot disability of the stretching group (n=9)

between baseline and the 2-week follow-up evaluation.

Stretching group
Parameters P-value
Baseline (Mean + SD) Follow-up (Mean + SD)

Pain,, 6.91+£1.75 3.49+1.60 0.000*
Pain, 5.14 + 0.92 2.87£0.82 0.000*
Pain,, 558 +1.04 3.53+1.27 0.002*
Foot disability 18.11 £ 5.03 15.11 £ 4.80 0.036*

P-value from the Paired sample t-test, *significant difference at p < 0.05.

To visualize the comparison of data for within-group analysis, the average
intensity of heel pain including pain in the morning (Pain, ), pain during the day
(Pain,), and average pain last week (Pain, ), as well as the average foot disability
scores were plotted for each group as demonstrated in Figure 4.1 and 4.2,
respectively. It can be seen that a greater improvement was noted in pain intensity
rather than in foot disability in both groups.

In Figure 4.2, foot disability scores are presented with the total score of
MFPDI and scores of its three components consisting of functional limitation, pain
intensity, and personal concerns. With regards to within-group comparisons, it can
be seen that the improvement of functional limitation after completion of the
intervention was similar to that of pain intensity, and the changes in both

components were greater than the change in personal concerns in both groups.
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Figure 4.1 Bar chart of heel pain intensity measured at baseline and at 2-week

follow-up after completion of intervention.
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4.4 Between-groups analysis

A summary of mean change scores for each of the outcome measure of

the subjects are shown in Table 4.4, Positive change scores for heel pain and foot

disability are indicative of improvement. When comparing change in heel pain

intensity in subjects between the two groups, no significant difference was found for

all three pain measures. Interestingly, the improvement in foot ability of subjects in

the taping plus stretching group was statistically significant greater than that of

subjects in the stretching exercise group (p = 0.043).

Table 4.4 Comparison of changes in heel pain and foot disability from baseline to

the 2-week follow-up evaluation compared between intervention and control group.

Parameters Taping + Stretching Stretching P-value
Mean change from Mean change from
baseline to follow-up baseline to follow-up
Pain | 429+ 2.26 3.42+1.47 0.350
Pain, 2.94 £2.42 2.28+0.83 0.453
Pain,, 3.80 £ 2.53 2.05+1.42 0.091
Foot disability 7.55+5.07 3.00 + 3.57 0.043*

Values are means + standard deviation.
Each change score is calculated using the following formula:
Change score = Pre-treatment score — Post-treatment score

P- value from the Independent sample t-test, * significant difference at p < 0.05.



CHAPTER V

DISCUSSION

5.1 Introduction

This chapter firstly discusses the study design and characteristics of subjects

at baseline. The discussion regarding the possible mechanism of elastic therapeutic

taping in the treatment of plantar fasciitis and changes in heel pain and foot disability

after the intervention completed are then demonstrated. Finally, the limitations of the

current study and its implications for clinical practice and future research are

presented.

5.2 Characteristics of subjects at baseline

Eighteen patients with plantar fasciitis participated in the current study.

According to the sample size calculation, at least 15 subjects per group were primarily

required. However, there was only 9 subjects per group were completely studied; the

reasons were (1) the short duration of the data collection period, and (2) the occurrence
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of flooding situation in Thailand. The latter event might obstruct patients from seeing a

physical therapist in the research location due to the difficulty in transportation.

The subjects who aged between 33-60 years and suffered from plantar fasciitis

for between 1-24 months were studied. This age range was chosen as one of the

inclusion criteria since the prevalence of plantar fasciitis was associated with the

population who were in adulthood or old age (Hill et al., 2008). Moreover, the current

duration of plantar fasciitis was chosen because it was relevant to the duration of

plantar fasciitis episode studied in many research studies. For example, a previous

systematic review and meta-analysis of the effectiveness of extra corporeal shock wave

therapy for plantar heel pain showed that elevenclinical trialspresented in the review

recruited participants that had the median duration of heel pain varying between 8 and

22 months (Thomson et al., 2005).

When comparing the demographic characteristics of subjects at baseline

between the “taping combined with stretching group” and the “stretching” group, there

was no significant difference in age, weight, height and body mass index (BMI).

Therefore, it could be assumed that the subjects in both groups had similar general

characteristics. Furthermore, when comparing the clinical parameters of subjects at

baseline between the two groups, there were no significant differences in duration of
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symptom, the intensities of morning pain, pain during the day, and average pain last

week, as well as the level of foot disability. Thus, it could be assumed that the subjects

in both groups were not different in clinical parameters. According to this finding, any

changes of outcome measure after the completion of the treatment program could be

established without subject selection bias. The three heel pain intensities at baseline of

the current subjects varied between moderate (5.14+0.92) to high (7.30+2.13), as

measured by VAS. The subjects’ pain intensities were relevant to those of subjects in

the study conducted by Chen et al. (2001) that reported the VAS pain scores of their

subjects with plantar fasciitis varying between 6.0 + 1.8 and 8.7 £ 1.9. Similarly,

Thomson et al. (2005) found that patients with plantar fasciitis in their study had

baseline morning pain VAS score of 5.3 to 8.2. The level of foot disability score in the

current study was moderate, ranging from18.11£1.08 to 21.11+4.86. However, no

previous study in patients with plantar fasciitis that assessed the level of foot disability

by using the MFPDI questionnaire has been done.

5.3 Possible mechanism of elastic therapeutic taping in the treatment of plantar fasciitis

Recently, elastic therapeutic tape is popularly used by practitioners for treating

musculoskeletal injuries. Other types of tape including white athletic tape, which is
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used in low-dye taping and false fascia taping techniques, are commonly used in injury

prevention and to support acute injuries, especially sport injuries (Stuart, 2012).

However, white athletic tape limits joint movement and is not suitable for rehabilitative

purposes because its rigid, supportive characteristics that do not allow the injured

tissues to heal and function properly (Stuart, 2012). In contrast to the rigid tape, elastic

therapeutic tape is therapeutic in nature (Halseth et al., 2004); it helps to support the

injured structures without restricting joint movement while biomechanically allowing the

body to naturally repair itself. It is proposed that elastic therapeutic tape can support

injured muscles and joints and help reduce pain by lifting the skin and facilitating blood

circulation and lymph flow (Williams et al., 2012).

Dr. Kenzo Kase (1996) and Murray (2001) have suggested that there are at

least five possible mechanisms of elastic therapeutic taping. These include: (1)

strengthening weakened muscles to facilitate joint and muscle realignment, (2)

increasing the interstitial space between the skin and underlying connective tissues to

improve blood circulation and lymphatic flow, (3) reducing pain through neurological

suppression, (4) relieving abnormal muscle tension to return the function of fascia and

muscle, and (5) facilitating cutaneous mechanoreceptors to improve proprioception.

The elastic therapeutic tape can be used for long period of treatment time without the
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need for reapplication. It can be applied for 24 hours a day, 3-5 days a week. The

continuous use of tape allows for the tape to slowly re-align and position the body in a

corrective manner (Kase and Hashimoto, 1994).

It has been claimed that the elastic therapeutic tape can control the tension to

a certain tendon or ligament to avoid further injury so that the tissue repair mechanism is

facilitated (Tsai et al., 2010). Possible mechanism of elastic therapeutic tape in treating

plantar fasciitis was suggested by Tsai et al. (2010). The authors stated that by

applying elastic therapeutic tape on the plantar fascia and calf muscles, the pulling

force or tension of the plantar flexors and the plantar fascia could be decreased.

Subsequently, repeated injury to the plantar fascia could be prevented and the healing

process of the injured tissues could be accelerated. With regards to the current tape

application, an I-shaped tape using the tendon correction technique with 50% of tension

was applied on the Achilles tendon to stimulate the mechanoreceptors in the tendon.

Also, the tape with 25% of tension was applied over calf muscles to reduce tension of

the muscles, thus decreasing the muscle tightness and improving muscle function.

Furthermore, a fan-shaped tape using the mechanical correction technique with 75% of

tension was applied on the plantar fascia to stimulate the mechanoreceptors in the

fascia. When the cutaneous mechanoreceptors in Achilles tendon and plantar fascia
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were stimulated, the proprioception of ankle and foot would be improved (Kase et al.,

2003). Moreover, when applying a fan-shaped tape over the plantar fascia, blood and

lymphatic circulations could be improved by the recoil effect of the tape that could lift

the skin and increase the interstitial space beneath the cutaneous layer (Tsai et al.,

2010). Besides, an |-shaped tape was placed across the metatarsal arch with 50% of

tension to support arch and assist joint motions in the foot. By using the current tape

application, it was expected that the subject’s plantar fascia would be able to recover

from pain, to avoid repetitive trauma during weight bearing, and to enhance healing

process.

5.4 Changes in the intensity of heel pain following the two-week interventions

The first hypothesis of the current study was that there would be statistically

significant reduction in heel pain intensity when compared between pre- and post-

treatment. The null hypothesis was rejected since the results demonstrated that there

was statistically significant reduction in all three heel pain intensity scores including

morning pain, pain during the day and average pain last week between pre- and post-

treatment in both groups. Moreover, the current result suggested that either elastic
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therapeutic taping in combination with stretching or stretching alone could significantly

reduce heel pain.

In a musculoskeletal injury, waste products from tissue inflammation might

sensitize subcutaneous nociceptors; pain signals were subsequently activated and

transmitted to the brain (Kahanov et al., 2007). When being applied to the skin, the

elastic therapeutic tape can provide a constant pulling force to the skin and then

decreases the pressure on nociceptors. Previous clinical trials have shown that elastic

therapeutic taping could reduce pain in some musculoskeletal disorders. For example,

Gonzalez-Iglesias et al. (2009) reported statistically significant pain reduction in the

kinesiotaping group versus the sham treatment group for patients with acute whiplash

injury. Tsai et al. (2010) showed that patients with plantar fasciitis had a significant

decrease in heel pain after receiving elastic therapeutic taping in conjunction with

traditional physical therapy.

One plausible reason for the heel pain reduction is explained by the gate

control theory. The pressure and stretching effect of elastic therapeutic tape on the skin

is believed to stimulate cutaneous mechanoreceptors (Williams et al., 2012), thus

increasing afferent feedback. Under the pain inhibition mechanism of the gate control

theory, an increase in afferent stimulus to the mechanoreceptors or large-diameter
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nerve fibers can serve to alleviate the input received from the nociceptors or small-

diameter nerve fibers (Thelen et al., 2008; Williams et al., 2012).

After two weeks, heel pain scores in all VAS measures were also significantly

reduced in the stretching exercise alone group. This current result is in line with the

results of some previous studies (Pfeffer et al., 1999; Porter et al., 2002; DiGiovanni et

al., 2003). For example, the study by Pfeffer et al. (1999) showed that their subjects in

Achilles and planter fascia stretching group had a greater reduction in pain scores than

subjects receiving custom orthotics. The Achilles tendon and plantar fascia stretching

could reduce pain in plantar fasciitis may be due to the facilitation of appropriated

“windlass mechanism” to the plantar fascia. Furthermore, it may be possible that the

stretching program could increase flexibility and reduce tension to Achilles tendon and

plantar fascia itself and also could improve ability to absorb ground reaction force

during weight bearing activities (DiGiovanni et al., 2003).

Although elastic therapeutic taping in combination with stretching could

significantly reduce heel pain within two weeks, the mean change score in pain intensity

of subjects in this group was not significantly different from that of subjects in the

stretching alone group. Therefore, we were unable to ascertain whether changes in

heel pain intensity in the intervention group were the effect of the combination between



68

taping and stretching or simply the effect of stretching alone since there was no

placebo taping group to be compared with. As such, the result should be treated with

caution. However, it looks like that there was no additional effect of elastic therapeutic

taping on heel pain reduction when it was applied in conjunction with the Achilles and

plantar fascia stretching.

5.5 Changes in the level of foot disability following the two-week interventions

The second hypothesis was that there would be statistically significant

reduction in foot disability when compared between pre- and post-treatment. The null

hypothesis was rejected since the results demonstrated that there was statistically

significant reduction in foot disability between pre- and post-treatment in both groups.

However, the current result suggested that there was a greater reduction in foot

disability of subjects receiving taping plus stretching than that of subjects performing

stretching alone. To our knowledge, the current study is the first study that presents the

benefit of elastic therapeutic taping for improving foot functional ability of patients with

plantar fasciitis.

With regards to the reduction of foot disability by stretching, the current result

is consistent with several previous studies (DiGiovanni et al., 2003; Radford et al., 2007;
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Rompe et al.,, 2010). The clinical guideline indicated that calf muscle and/or plantar

fascia-specific stretching could prevent repetitive micro trauma; thus, it could be used

to provide short-term pain relief and improvement in calf muscle flexibility (McPoil et al.,

2008). However, it can be seen from the current result that the combination between

elastic therapeutic taping and stretching could provide a greater improvement of foot

ability of patients with plantar fasciitis than stretching exercise alone. The reasons to

explain the positive outcome of taping in reducing foot disability are as follows.

Generally, plantar fasciitis is caused by the abnormal load to the fascia. In a

person with a high foot arch, the abnormal load results from the tightness of plantar

fascia, calf muscles and Achilles tendon. This tightness inhibits the proper lengthening

of plantar fascia during the heel strike phase of walking, making plantar fascia

overstretched and eventually torn (Tsai et al., 2010). In contrast, in a person with low

foot arch or flatfoot, foot ligaments are loose and foot arch is weak. Thus, plantar fascia

bears higher load than normal during stance phase of walking making it overstretched

and also easily torn (Tsai et al., 2010). Foot disability in patients with plantar fasciitis is

associated with inferior heel pain (McPoil et al., 2008). It can be aggravated by the

cumulative overload stress on the plantar fascia (Cole et al., 2005). The reduction in

foot disability after taping was probably because the abnormal loading or tension to the
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plantar fascia was diminished. Also, taping over plantar fascia with 75% of tension

might help weakened muscles in the foot to contract and function properly.

Moreover, it was suggested that elastic therapeutic taping could give

immediate sensorimotor feedback through direct contact between the skin and tape

providing a sense of awareness (Stuart, 2012). An additional theory was that fear of

movement was associated with pain intensity in patients, and so the application of tape

provided sensory feedback that could reduce fear of movement and thus promoted the

increased range of movement (Gonzalez-lglesias et al., 2009). The application of the

elastic therapeutic tape for treating plantar fasciitis might also initiated the normal

movement of the foot in order to prevent repetitive minor trauma from abnormal foot

movement (Loh, 1999).

5.6 Limitations of the study and its implications
5.6.1 Limitations of the current study

The results of this study must be interpreted with cautions since the sample

size of subjects in each group was quite small. This study was not a randomized study,

the characteristic of the subjects seems to be chronic condition with moderate severity

of pain and foot disability, thus the generalization of the results was limited. The
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benefits of the treatment programs in patients with acute and having more severity of

symptoms are still questionable. Moreover, the lack of long-term follow up period

inhibited the possibility to present that the clinical advantages obtained from both

treatment programs could be maintained over time.

5.6.2 Clinical Implication for current practice

To our knowledge, this is the first study to examine the effect of elastic

therapeutic taping combined with stretching on foot disability of person with plantar

fasciitis. Our finding suggests that elastic therapeutic taping combined with Achilles

and plantar fascia stretching can offer a better improvement in foot ability than Achilles

and plantar fascia stretching alone. Although there were some limitations, the benefits

of the study are presented. Obviously, if a patient with plantar fasciitis is to be treated

with the treatment goals relating to the reduction of heel pain and foot disability, the

combination between taping and stretching is recommended.

Elastic therapeutic tape combined with stretching is inexpensive and easy to

use. ltis appropriate to apply as a home-based treatment program. Furthermore, it can

be used in conjunction with other physical therapy modalities such as cryotherapy, hot

packs, hydrotherapy, electrical stimulation, manual therapy, and various types of

exercise. In the current study, there were no adverse effect reported by the
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participants, this might indicate that the treatment regimens used in the study were not

harmful, thus they can be advised for treating plantar fasciitis in clinical settings or

home-based settings.

5.6.3 Clinical implication for future research

Future research should apply a longer follow-up period. Subjects with different

arch types, low or high arch foot, should be separately studied. All subjects should be

monitored and controlled for their activities of daily living. More treatment group should

be studied including a placebo taping and a control without treatment group. Although,

the pain intensity and foot disability are the important parameters that are commonly

used in many clinical trials in patients with plantar fasciitis, more objective outcome

measure may be used to present the effect of intervention such as pressure pain

threshold evaluated by a mechanical pressure algometer, ability to stand on effected

side evaluated by the single leg standing test, and range of ankle dorsiflexion evaluated

by a goniometer. In addition, patient satisfaction to the treatment program should be

evaluated. Other population groups with plantar fasciitis should be studied such as

athletes, or acute condition. Moreover, the current results only presented that benefits of

the elastic therapeutic taping plus stretching was superior to stretching alone, it is

necessary to compare such treatment combination with other physical therapy devices.



CHAPTER VI

CONCLUSION

The current study aimed to investigate the therapeutic effects of the combination

between the elastic therapeutic taping and Achilles and plantar fascia stretching compared

with Achilles and plantar fascia stretching alone in patients with chronic plantar fasciitis. A

nonequivalent control group pretest posttest quasi-experimental design was used. Nine

patients in the experimental group received taping and stretching, while nine patients in the

control group received only stretching exercise program. Both groups demonstrated

significant changes in heel pain and foot disability following the two-week treatment course.

However, there was a greater reduction in foot disability of subjects in the taping and

stretching group than that of subjects in stretching alone group. It was concluded that the

elastic therapeutic taping provided additional benefits for the improvement in foot functional

ability to the stretching exercise program. To obtain a better result when treating a patient

with plantar fasciitis, a combination between elastic therapeutic taping and Achilles and

plantar fascia stretching is therefore recommended.
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APPENDIX D

SAMPLE SIZE CALCULATION

Based on the study of Hyland et al (2006), significant difference in pain score on
VAS (0-10 cm) was found between stretching (mean+SD = 4.6+0.7) and calcaneal
taping (mean+SD = 2.7+1.8) with different pain score of 1.9 (p-value = 0.006).
According to the formula of sample size calculation detailed as following, a sample size
of 30 (i.e. 15 per group) is needed for this study. This sample size will provide an 80%
probability of detecting a minimal important difference of 1.9 cm (Hyland et al., 2006)
between the groups on the pain intensity (standard deviation 1.8 and alpha level 0.05).
However, it would be possible of loss to follow-up, it is then planned to recruit a target of
20 subjects in each group.

Formula of sample size calculation

n=1+2C(s/d)’ = 1 + 2 (7.85) (1.8/1.9)° = 14.98 = 15

S = Standard deviation of the variable = 1.8

d = Difference between the 2 groups = 1.9

C = Constant = 7.85 (Bacchetti et al., 2005)


http://aje.oxfordjournals.org/search?author1=Peter+Bacchetti&sortspec=date&submit=Submit
http://aje.oxfordjournals.org/search?author1=Peter+Bacchetti&sortspec=date&submit=Submit
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APPENDIX E

STRETCHING PROGRAM
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APPENDIX F
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APPENDIX G

QUESTIONNAIRES
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APPENDIX H

CROSS CULTURAL ADAPTATION OF FOOT DISABILITY QUESTIONNAIRE

The Manchester Foot Pain and Disability Index (MFPDI) is a 19 item

questionnaire used to assess the severity and impact of foot pain. The aim of the pilot

study was to cross culturally adapt an original English version into a Thai version and to

examine the test-retest reliability of the Thai questionnaire. The MFPDI was

independently translated into Thai by two professional Thai-speaking linguistic experts.

Two physical therapists then evaluated the Thai version. Any discrepancies were

discussed and rectified by consensus. Then, two Thai translators, who had no

knowledge of the Medical and English questionnaire, independently back-translated the

Thai language questionnaire into English. Two physical therapists, then compared the

original English version to the back translated questionnaire in order to evaluate its

consistency and construct validity. Finally, two tests of the Thai questionnaire with 24

hours apart, were performed in 22 patients with foot problem. The pilot study showed

excellent test-retest reliability of the Thai-MFPDI questionnaire with the intraclass

correlation coefficient (ICC) of 0.96.
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APPENDIX |

TEST FOR RELIABILITY OF THE FOOT DISABILITY QUESTIONNAIRE

The test-retest reliability study of the Thai-MFPDI was carried out. A total of 28

patients with foot problem completed the questionnaire twice, at baseline and after 24

hours. Intraclass correlation coefficient (ICC) was computed to assess the test-retest

reliability. The study showed that one-day test-retest reliability of the Thai-MFPDI was

0.96. The following figure shows the agreement between the two tests. Details of

subject characteristics are illustrated in the following table.

—a—MFPDI1

—— MFPDI2

G=rr<



Table | Characteristics of subjects

Aalils N % Mean (SD)

VWA

-fi1¢l 7 26.67

- 21 73.33
21¢ 33.83 (SD=16.85)
wWindefidan

171 4 14.28

-l 10 35.72

Tadasing 14 50.00
sraziaafiilan

-agnan 1 1hau 6 21.43

1 iiauduly 15 53.57

lisnansassyla 7 5,00
szaUaIN1sUIA 4.77 (SD=2.24)
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TESTS FOR NORMAL DISTRIBUTION OF OUTCOME MEASURE AT BASELINE

Two-Sample Kolmogorov-Smirnov Test

Frequencies

Group
Pain in the morning at 1 9
baseline 2 9
Total 18
Pain during the day at 1 9
baseline 2 9
Total 18
Pain average last week at 1 9
baseline 2 9
Total 18
Foot disavility at baseline 1 9
2 9
Total 18
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Pain

Pain in the |Pain during| average Foot

morning at | the day at | last week |disability at
baseline | baseline |at baseline| baseline

Most Extreme Differences  Absolute 444 .556 .556 222
Positive A1 222 A1 .000
Negative -.444 -.556 -.556 -.222
Kolmogorov-Smirnov Z 943 1.179 1.179 471
Asymp. Sig. (2-tailed) .336 124 124 .979

a. Grouping Variable: Group



. 600 B0
age last week at baseline

400 5.00 £.00 7.00
Pain during the day at baseline
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5.00 10.00 15.00 20,00 25.00 30.00 35.00
Foot disavility at baseline
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APPENDIX K

RAW DATA OF THE MAIN STUDY

Table K.1 Characteristics of subjects in ‘taping and stretching’ group and ‘stretching’ group

Variables
Group Subject No. Age Weight Height
(yrs.) (kg.) (cm.)
1 51 56 157
2 51 48.6 155
3 47 57 153
4 50 48.8 150
Taping and 5 51 69 159
Stretching 6 59 58 153
group 7 47 65 170
8 47 53 159
9 53 73 172
Mean 50.66 58.71 158.66
+SD +3.80 +8.61 +7.60
1 60 70 166
2 54 67 156
3 60 57 155
4 52 64 158
Stretching > % I 175
6 54 61 160
group
7 52 76 168
8 33 56 170
9 54 68 152
Mean 52.77 65.77 162.22
+SD +7.99 +6.88 +7.82




122

Table K.1 Characteristics of subjects in ‘taping and stretching’ group and ‘stretching’ group

(cont.)

Variables
Group Subject No. BMI Duration of symptom
(kg/m2) (months)
1 22.72 6
2 20.23 12
3 24.35 4
4 21.69 6
Taping and 5 27.29 24
Stretching 6 24.78 6
group 7 22.49 1
8 20.96 8
9 24.68 10
Mean 23.24 8.55
TSD +2.22 +6.61
1 25.40 2
2 27.53 6
3 23.73 1
4 25.64 12
Stretching > 2954 °
6 23.83 7
group
7 26.93 2
8 19.38 12
9 2944 6
Mean 25.08 5.66
+SD +2.88 +4.15
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Table K.2 Raw data of current pain intensity evaluated by VAS of Pain_, Pain,, and Pain_,

prior- to and after 2 weeks of each treatment program

Pain Pain Pain
Group No. s : =
Pre |Post| Cha| Pre |Post| Cha| Pre |Post| Cha
1 80 (186217032138 70|28]4.2
2 2411311113550 (-15]23|25](-0.2
3 74119155159 ([20]39]60|1.3]4.7
) 4 78117161161 |12 4975|1362
Taping
5 5913326180 |20(|60]81|42]|3.9
and
6 9883|1556 |[13]43]191|3.2]5.9
stretching
7 7710275124 |07 (1772|0270
group
8 76 (44]132]158([58]00]68|6.3]0.5
9 911421491 73[139]134]163([43]2.0
Mean| 7.3 |31 (43|57 (28(29]6.7]|]29] 3.8
SD 2.1 |24 |£2.2 |\+1.7 |+1.7 (2.4 |+1.8 |+71.8 [£2.5
1 8013050150120 (|30]|51(401]1.1
2 98 (50148 50(3.0]20]50(5.0]0.0
3 6.0 20]40]50([20]30])70(4.0] 3.0
4 86 | 70|16 149 |32 (17|72 |52]|20
5 4413411044138 06]53]30]23
Stretching
6 49|24 (25|37 (2017147113 ]| 34
group
7 6.0(28]132)170([42]128]140/|4.1]-0.1
8 7222150154 ([24]]30]55(22]3.3
9 73136137159 |32|27]65]|30]|3.5
Mean]| 6.9 | 35| 34]|51129|23]|56]|35]|21
SD 1.7 |21.6 |+1.4|+0.9 [+0.8 [+0.8|+71.0 |#1.2 |+71.4




Table K.3 Raw data of current foot disability prior-to and after 2 weeks of each treatment

program

Foot disability

Group No.
Pre | Post | Change
1 27 | 15 12
2 17 | 10 7
3 20 15 5
4 24 9 15
Tapingand | 5 16 17 -1
stretching 6 19 16 3
group 7 17 4 13
8 30 | 23 7
9 20 13 7
Mean| 21.1 | 13.6 7.6
+SD | +#4.8 |54 | 5.0
1 10 8 2
2 12 17 5
3 UNIVET -4
4 16 | 17 -1
5 20 16 4
Stretching

6 24 20 4
group 7 18 | 14 4
8 25 | 17 8
9 21 16 5
Mean| 18.1 | 151 3.0
+SD | +#5.0 |+4.8 | #3.5
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APPENDIX L

LETTER OF ACCEPTANCE FOR PUBLICATION
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