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ABSTRACT

Purpose: The present study was conducted to analyze and identify the therapeutic
effectiveness of the Adhesive ZnO; Taping, given along with Conventional
Physiotherapy for the treatment of Plantar Fasciitis. This study has made the
comparison, in order to discover the most effective treatment to alleviate the
symptoms of the condition. Objectives: To assess the effect on pain after introducing
Adhesive ZnO; Taping for Plantar Fasciitis, to measure the severity of pain by using
Numeric Pain Rating Scale (NPRS), to identify the distribution of pain, to explore the
socio-demography of the participants, to investigate the effect on reducing discomfort
and pain related symptoms after introducing Adhesive ZnO, Taping. Methodology:
The study was an experimental design. Total 14 samples were selected conveniently
then randomly assigned to two different groups for this study from outpatient
treatment service of Musculoskeletal Unit, Physiotherapy Department, Centre for the
Rehabilitation of the Paralysed (CRP), Savar, Dhaka. Initially all the subjects were
assessed by Musculoskeletal Peripheral Assessment Form at the clinical settings using
the Windlass Test and then the data were collected by questionnaires; Numeric Pain
Rating Scale (NPRS) was used to assess pain intensity of the patients. Experimental
Group received combination therapy of Adhesive ZnO; Taping with Conventional
Physiotherapy while Control Group received Conventional Physiotherapy only.
Result: The finding of the study was carried out by using non-parametric Mann-
Whitney U test to compare the Experimental and Control Group and analysed by
interpreting the probability level of significance of U value. The results were found to
be significant for U value at probability level 0.05. Conclusion: The study concluded
as the adhesive ZnO; taping is significantly capable of producing beneficial effects on

pain reduction, pain related symptoms minimization in patients with Plantar Fasciitis.

Keywords: Plantar Fasciitis, Taping, Conventional Physiotherapy.
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CHAPTER-I INTRODUCTION

1.1 Background

Plantar heel pain is soreness under surface of the heel and may radiate from medial
tubercle of the calcaneum extend along the fascia into the medial longitudinal arch of
the foot and severity of pain and irritation noticeable on rising after rest. Plantar
fasciitis is a common pathological condition affecting hind foot and was first
described by Wood in 1812 (Dimou et al., 2004). Often referred to as painful heel
syndrome or chronic plantar heel pain, this disorder is diagnosed on the basis of a
history of pain on taking the first few steps in the morning, worsening pain with
weight-bearing, and pain and tenderness to palpation over the medial calcaneal
tubercle (Wolgin et al., 1994; Crawford et al., 2000; Riddle et al., 2004).

In a review Orchard (2012) stated that the plantar fascia is a tight band of connective
tissue that supports the arch of the foot like a windlass. Plantar fasciitis occurs at the
proximal attachment and is an enthesopathy, the enthesis being the interface between
the bony surface (periosteal) and a tendon or ligament attachment. Most
tendinopathies (such as tennis elbow) are insertional and hence also enthesopathies.
The plantar fascia is a ligament in anatomical terms, because it attaches bone to bone
(calcaneus to metatarsal heads, crossing other joints of the foot in its path, figure no.
11) rather than a tendon (which attaches muscle to bone). However, deep to the
superficial structure of the plantar fascia is the flexor digitorum brevis muscle with a
tendon enthesis attachment to the calcaneus proximally. As stress shielding (failure of
a stress deprived deep surface to heal because the superficial element bears most of
the load) is potentially implicated in enthesopathy,8 it is possible that proximal
tendinopathy of the flexor digitorum brevis muscle is involved in the pathology of

plantar fasciitis.

Riddle et al. (2004) described plantar fasciitis as the most common cause of heel pain
in the outpatient setting. Additionally, in 2009 a survey of members of the American
Podiatric Medical Association revealed that plantar fasciitis was the most prevalent
condition receiving treatment in podiatric clinics (Al Fischer Associates, 2003).

Plantar fasciitis (PF) causes pain and stiffness in the heel and medial arch of the




plantar surface of the foot and can interfere considerably with activities of daily living
(Bennett et al., 2001). Riddle et al. (2004) described plantar fasciitis is one of the most
common foot disorders responsible for approximately one million physicians visit per

year.

It is estimated to account for 11% to 15% of all foot symptoms requiring treatment in
adults (McCarthy, 1979; Pfeffer, 1999). Proximal plantar fasciitis is the most common
cause of heel pain affecting more than 2 million Americans each year (DiGiovanni,
2006). The incidence reportedly peaks in people between the age of 40 and 60 years
in general population, particularly in females (Furey, 1975). Crawford (2000) stated
that plantar fasciitis affects 10% population during the course of life time. In the study
of Riddle et al. (2004) said 83% of patients seen with plantar fasciitis (PF) were
active, working adults ranging from 25 to 64 years of age. Dimou et al. (2004) also
described only 5% undergo surgery in chronic plantar fasciitis. The classical signs and
symptoms of chronic plantar fasciitis are localized to medial calcaneal tubercle and
pain in the first step in the morning for at least ten months. Plantar fasciitis is also
referred to as planter heel pain syndrome, heel spur syndrome, painful heel syndrome,

runner’s heel, subcalcaneal pain, calcaneodynia, and calcaneal periostitis.

Patients with PF report pain and/or stiffness localized to their heel which may extend
distally to the arch of the foot (Bennett et al., 1998). The typical patient describes
symptoms during the first steps after rising in the morning described by Furey (1975).
In most patients these symptoms vary in intensity and may settle or resolve after a
variable period from a few steps to a few hours. In most cases, symptoms then
increase as the day progresses (Kwong et al., 1988; Kibler et al., 1991; Baxter, 1995).
On palpation of the heel Kibler et al. (1991) found tenderness is focal and localized to

the medial calcaneal origin of the plantar fascia.

Osborne & Allison (2006) cited in their trial that various treatment strategies,
including orthoses, stretching, taping, extracorporeal shock wave therapy, laser
therapy, and drug therapy in the form of systemic medication, percutaneous injection,
and topical application, have been investigated and have shown variable clinical

benefit.



Athletic taping is the process of applying tape (such as non-elastic adhesive ZnO-
tape) directly to the skin in order to maintain a stable position of bones and muscles
during athletic activity. It is a procedure that uses tape, attached to the skin, to
physically keep in place muscles or bones at a certain position. This reduces pain and
aids recovery. Taping is usually used to help recover from overuse and other injuries
(Bandyopadhyay & Mahapatra, 2012).

Osborne & Allison (2006) in their study found that a protocol of six treatments of
acetic acid iontophoresis combined with taping provides greatest relief of the stiffness
symptoms of PF. Low-Dye [a 1 inch zinc oxide (rigid) strapping that is non-stretchy;
this can be found at most chemists, such as boots] taping provides a short term
window of opportunity in the management of symptoms of PF (Radford et al., 2006).
They investigated that if tapping is stopped the symptoms flair up again. But if any
pharmaceutics (acetic acid or dexamethasone) are introduced through iontophoresis
combined with taping, significant treatment effects persist at four weeks (Oshorne &
Allison, 2006). They recommended to study on the longer term treatment with taping

seeing if there will be any effectiveness.



1.2 Rationale
Now-a-days plantar fasciitis is one of the most commonly occurring musculoskeletal

diseases around the globe that causes functional limitation in our day to day life.

To develop evidence based project study to strengthen physiotherapy practice as well

as the betterment of the patients.

As a physiotherapy student and being a researcher, my interest is to work in this area
and to establish an evidence based physiotherapy treatment technique for plantar

fasciitis enormously.

Taping has been successfully used by physiotherapists in management of sports
injuries. It has been suggested that it can be used to treat diseases like plantar fasciitis

however there is a lack of evidence.

Some research articles have been published about physiotherapy interventions of
patient with plantar fasciitis but there’s no well-developed research on this area in our

country.

On the other hand this study will be helpful for professions and professionals of
physiotherapy & with this connection to other professionals will have a chance to
gather their knowledge from this study.



1.3 Aim

= The aim of the study is to assess the therapeutic effectiveness of adhesive

ZnO taping for the treatment of plantar fasciitis.

1.4 Objectives

General objective

= To analyze and identify the therapeutic effectiveness of adhesive ZnO; taping

for the treatment of patients plantar fasciitis.

Specific objective

1. To find out the rate of recovery according to session.

2. To identify the relation between taping with other treatment techniques over
traditional physiotherapy treatments.

3. To know the immediate & long term effects experienced by the patients.

1.5 Hypothesis and Null-Hypothesis

Hypothesis

Adhesive ZnO; taping along with conventional physiotherapy is effective for the

treatment of plantar fasciitis. (Ha>Ho).

Null-Hypothesis

Adhesive ZnO- taping along with conventional physiotherapy is not effective for the

treatment of plantar fasciitis. (Ho#HAa).



1.6 Variables

Independent variables

e Adhesive ZnO;
e Conventional Physiotherapy
o Age

o Sex
Dependent variable

e Plantar Fasciitis



1.7 Operational Definition

Plantar Fasciitis: The plantar fascia is the thick tissue on the bottom of the foot. It
connects the heel bone to the toes and creates the arch of the foot. When this tissue

becomes swollen or inflamed, it is called plantar fasciitis (Orchard, 2012).

Conventional Physiotherapy: The group of treatments set by the physiotherapist to
treat a patient for a certain condition which has been widely used in a certain clinical

setting may be denoted as conventional physiotherapy (Kishner & Colby, 2007).

Adhesive ZnO2 Tape: It is a specific variety of tape which is non-elastic in nature
used for treatment purpose to hold a certain body part in a state of resting position to

prevent further injury or damage (Radford et al., 2006).



CHAPTER-II LITERATURE REVIEW

Plantar fasciitis (PF) causes pain and stiffness in the heel and medial arch of the
plantar surface of the foot and can interfere considerably with activities of daily living
(Bennett et al., 2001).

In a review Orchard (2012) stated that the plantar fascia is a tight band of connective
tissue that supports the arch of the foot like a windlass. Plantar fasciitis occurs at the
proximal attachment and is an enthesopathy, the enthesis being the interface between
the bony surface (periosteal) and a tendon or ligament attachment. Most
tendinopathies (such as tennis elbow) are insertional and hence also enthesopathies.
The plantar fascia is a ligament in anatomical terms, because it attaches bone to bone
(calcaneus to metatarsal heads, crossing other joints of the foot in its path, figure no.
11) rather than a tendon (which attaches muscle to bone). However, deep to the
superficial structure of the plantar fascia is the flexor digitorum brevis muscle with a
tendon enthesis attachment to the calcaneus proximally. As stress shielding (failure of
a stress deprived deep surface to heal because the superficial element bears most of
the load) is potentially implicated in enthesopathy,8 it is possible that proximal
tendinopathy of the flexor digitorum brevis muscle is involved in the pathology of

plantar fasciitis.

Plantar fasciitis is such a well-established phrase that it will almost certainly remain
the preferred term for the clinical syndrome of undersurface heel pain. The “itis”
suffix denotes an inflammatory disorder, which is a misnomer, as the pathology is not
a result of excessive inflammation. Pathological changes are degenerative in nature
(although partially reversible), presumably due to repetitive microtrauma. For related
tendinopathies, many experts discourage terms such as “Achilles tendinitis,”

preferring, say, “Achilles tendinopathy” as a diagnosis (Khan et al., 2002).

Additionally, in 2009 a survey of members of the American Podiatric Medical
Association revealed that plantar fasciitis was the most prevalent condition receiving

treatment in podiatric clinics (Al Fischer Associates, 2003).

Scher et al. (2009) studied on United States Military reporting that typically plantar

fasciitis affects middle aged or older people, women slightly more often than men.




Martin et al. (2014) in their reviewed past systematic review of 2008 updated that
increased plantar fascia thickness was found to be associated with symptoms and
altered compressive properties of the fat pad in those with plantar heel pain. Changes
in plantar fascia thickness were found to be positively associated with changes in pain
levels for individuals with plantar fasciitis receiving treatment. In individuals with
general foot- and ankle-related disability, pain-related fear of movement was the
strongest single contributor to disability. An area of future research may be fear-
avoidance behaviors and their role in disability in individuals with plantar fasciitis.

Martin et al. (2014) explained in their updated review about the clinical course of heel
pain/plantar fasciitis usually presents as a chronic condition, with symptom duration
greater than 1 year prior to seeking treatment. In 2 retrospective cohort studies
involving 432 individuals diagnosed with chronic plantar heel pain, the mean duration
of symptoms ranged from 13.3 to 14.1 months.

Running was found to be a risk factor for developing plantar fasciitis. Other studies
have also found plantar fasciitis to be common among runners, with increased arch
height as a potential risk factor. Greater rates of increase in vertical ground reaction
forces and a lower medial longitudinal arch were found in female runners with a
history of plantar fasciitis (Martin et al., 2014). A systematic review by Butterworth et
al. (2012) found a strong association between greater body mass index and chronic
plantar heel pain in a nonathletic population. In assembly-line workers, risk factors for
plantar fasciitis included time spent standing on hard surfaces, time spent walking,
number of times jumping in and out of vehicles (for the truck/forklift drivers), and 4
to 7 years of factory work (Werner et al., 2010). When updating the previous
information Martin et al. (2014) found a high-arch foot type and decreased ankle
dorsiflexion range of motion were identified as risk factors for developing plantar
fasciitis. Also, a positive association was found between hamstring tightness, leg-
length discrepancy (with pain in the longer limb), and plantar fasciitis.

Patients with PF report pain and/or stiffness localized to their heel which may extend
distally to the arch of the foot (Bennett et al., 1998). The typical patient describes
symptoms during the first steps after rising in the morning described by Furey (1975).
In most patients these symptoms vary in intensity and may settle or resolve after a

variable period from a few steps to a few hours. In most cases, symptoms then



increase as the day progresses (Kwong et al., 1988; Kibler et al., 1991; Baxter, 1995).
On palpation of the heel Kibler et al. (1991) found tenderness is focal and localized to

the medial calcaneal origin of the plantar fascia.

Martin et al. (2014) in their recent systematic review on Plantar Fasciitis showed
different physiotherapy techniques to treat patients. The available treatment options
that could be beneficial are manual therapy, stretching, taping, foot orthoses, night
splints, electrotherapy modalities, footwear, education and counselling for weight
reduction, therapeutic exercise and neuromuscular re-education, dry needling,
injection with cortisone and other intervention (extracorporeal shortwave therapy).
While some of these interventions have been studied in patients with adhesive
capsulitis, it is important to remember that not all clinical interventions have evidence
to support their use in specific patient populations. Recall that evidence-based practice
is best defined as the use of the best evidence available along with clinical experience

while taking into consideration the unique needs of an individual patient.

Cleland et al. (2009) who compared the effects of iontophoresis and manual therapy,
respectively, combined with exercise on clinical outcomes associated with plantar
heel pain. The home exercise program consisted of calf and plantar fascia stretching.
They found this home exercise programme is to be effective. They also have shown
the effectiveness of soft tissue mobilisation of plantar fascia and calf in reducing pain

and pain related symptoms in a significant extent.

Martin et al. (2014) recommended that clinicians should use manual therapy,
consisting of joint and soft tissue mobilization, procedures to treat relevant lower
extremity joint mobility and calf flexibility deficits and to decrease pain and improve
function in individuals with heel pain/plantar fasciitis.

Evidence from 2 systematic reviews suggests stretching of the ankle and foot provides
short-term clinical benefit for individuals with heel pain/plantar fasciitis. Landorf and
Menz43 found no studies that compared the effect of stretching to no stretching in
individuals with plantar heel pain (Landorf & Menz, 2008; Sweeting et al., 2011). The
review by Landorf & Menz (2008) found that the addition of a heel pad to
gastrocnemius/soleus and plantar aponeurosis stretching could improve clinical
outcomes, and that plantar fascia stretching may be of more benefit than Achilles

stretching. A more recent systematic review by Sweeting et al. (2011) concluded that

10



the main pain-relieving benefits of stretching appear to occur within the first 2 weeks
to 4 months, but could not support one method of stretching over another as being

more effective for reducing pain or improving function.

Osborne & Allison (2006) in their study found that a protocol of six treatments of
acetic acid iontophoresis combined with taping provides greatest relief of the stiffness
symptoms of PF. Low-Dye [a 1 inch zinc oxide (rigid) strapping that is non-stretchy;
this can be found at most chemists, such as boots] taping provides a short term
window of opportunity in the management of symptoms of PF (Radford et al., 2006).
They investigated that if tapping is stopped the symptoms flair up again. But if any
pharmaceutics (acetic acid or dexamethasone) are introduced through iontophoresis
combined with taping, significant treatment effects persist at four weeks (Osborne &
Allison, 2006). They recommended to study on the longer term treatment with taping
seeing if there will be any effectiveness.

The results of a systematic review looking at the efficacy of taping on plantar heel
pain (fasciosis) performed by van de Water & Speksnijder (2010) noted strong
evidence for decreasing pain at 1-week follow-up, inconclusive results for change in
level of disability, and evidence that taping can have an additional benefit when added
to a stretching program. Similar results were found in the systematic review by
Landorf & Menz (2008) as they found moderate evidence that taping was more
effective than no taping at 1 week for reducing pain with first step and that taping was
more effective than sham taping at improving pain at 1 week. However, taping was

not more effective than no treatment at 1 week for improving function.

In patients with plantar fasciitis, Antipronation (low-Dye) taping was found to reduce
pain and improve function over a 3-week period. Taping was not more effective than
a medial longitudinal arch support (ElI Salam & Elhafz, 2010). Also, antipronation
taping (augmented low-Dye) produced an immediate decrease in mean walking
plantar pressure and pain when walking and jogging compared with the controls (Van
Lunen et al., 2011).

Martin et al. (2014) again suggested that clinicians should use antipronation taping for
immediate (up to 3 weeks) pain reduction and improved function for individuals with

heel pain/plantar fasciitis. Additionally, clinicians may use elastic therapeutic tape
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applied to the gastrocnemius and plantar fascia for short-term (1 week) pain

reduction.

Smith et al. (2014) conducted a relevant study with 3 different groups (45 female
participants, age range 18 to 40 years, 6 week intervention). They included a
combined intervention of taping and lower limb muscle training. This was selected to
reflect a tissue stress model approach to management whereby the short term use of
external devices (such as taping) is advocated to alleviate tissue stress and then
followed by conventional physical therapy techniques. The rigid anti-pronation taping
technique (ALD) selected for this randomised controlled trial is a well-established and
described technique which has previously demonstrated biomechanical effectiveness
in plantar fasciitis. The strength of this randomised controlled trial is the inclusion of

a comparative elastic anti-pronation taping technique.

Ferber & Benson (2011) studied healthy individuals and found that plantar fascia
strain was reduced by 34% when walking in either the molded or nonmolded semi-
custom foot orthoses.

In patients with plantar fasciitis, Chia et al. (2009) reported that both prefabricated
and custom orthoses were useful in distributing rearfoot pressure, whereas heel pads
increased rearfoot pressure. Bonanno et al. (2011) found that prefabricated foot
orthoses were more effective at reducing pressure under the heel when compared to a
silicon heel cup, soft foam heel pad, and heel lift in older people (greater than 65

years of age) with heel pain.
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CHAPTER-I1II METHODOLOGY

This research was an experimental design to evaluate the effectiveness of adhesive
ZnO> taping for the management of pain and other symptoms of the patients with
plantar fasciitis. To identify the effectiveness of this treatment regime, Numeric Pain
Rating Scale (NPRS) and Foot Pain Questionnaire were used as measurement tools

for measuring the pain intensity.

3.1 Study Design

The study is designed using an experimental design quantitative research. According
to Depoy & Gitlin (2013) the design could be shown by:

Experimental Group : R 01 X 02
Control Group : R 01 07

The study is an experimental between two subject designs. Adhesive ZnO; taping and
conventional physiotherapy techniques will be applied to the experimental group and

only conventional physiotherapy techniques will be applied to the control group.

A pre-test (before intervention) and post-test (after intervention) will be administered
with each subject of both groups to compare the pain effects before and after the

treatment.
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Flow-chart of the phases of Randomized Controlled Trial

Assessed for eligibility

|

Outdoor patients with Plantar Fasciitis

|

Conveniently selected 14 patients with Plantar Fasciitis

|

Randomly selected to Experimental or Control Group (n = 14)

|
| |

Experimental Group (n1=7) Control Group (n2 =7)

Adhesive ZnO; taping along with Conventional

Conventional physiotherapy techniques physiotherapy techniques

only l, l,

Follow Up (after 6 sessions) Follow up (after 6 sessions)
Outcome analysed Outcome analysed
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3.2 Treatment Regime
By three qualified physiotherapists who are expertized in adhesive ZnO; taping.
Experimental Group

a. Conventional Physiotherapy Techniques
- Soft Tissue Mobilization Technique (plantar fascia & foot) for 5 minutes
- Plantar Fascia and Tendo-Achilles Stretching for 5 repetitions
- Ultrasound Therapy for 5-7 minutes
— Footwear modification
— Education and counseling for losing weight
b. Adhesive ZnO- taping

Control Group

= Conventional Physiotherapy Techniques
— Soft Tissue Mobilization Technique for 10 minutes
— Plantar Fascia and Tendo Achilles Stretching for 5 repetitions
— Ultrasound Therapy for 5-7 minutes
— Footwear modification

— Education and counseling for losing weight

Adhesive ZnO2 Taping
Procedure

The subjects were treated with adhesive ZnO; taping for plantar fasciitis for 5 days.
For this, participants was taken to a comfortable prone lying position with affected leg
flexed and supported by the physiotherapist. Antipronation taping technique was
applied to the affected foot/feet. Tape was applied initially to the lateral aspect of the
dorsum of the foot, drawn across the plantar aspect of the foot and fixed to the medial
arch to place the foot into inversion (Osborne & Allison, 2006).
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Experimental group was treated with antipronation taping technique and advised to
continue it for 48 hours. After 48 hours, they are advised to remove the tape by

emerging the treated leg in comfortable warm water and follow the home advice.

3.3 Study Area

Musculoskeletal Outpatient Unit of Physiotherapy Department at CRP, Savar, Dhaka.

3.4 Study Population

The study population was the patients diagnosed as Plantar Fasciitis attended in the
Musculoskeletal Outpatient Unit of Physiotherapy Department at CRP, Savar, Dhaka.

3.5 Sample Size

Sample size for this study was 14. Among them 7 participants were in experimental

group and 7 participants in control group.
Sampling Technique
Simple Random sampling technique was used for data collection.

Subjects, who met the inclusion criteria, were taken as sample in this study. 14
patients with Plantar Fasciitis were selected conveniently from outpatient
musculoskeletal unit of physiotherapy department of CRP, Savar and then 7 patients
were randomly assigned to Experimental group comprising of treatment approaches
of Adhesive ZnO> Taping along with conventional physiotherapy techniques and 7
patients to the Control group treated with only the conventional physiotherapy
techniques for this study. The study was a single blinded technique. After the
completion of sample collection, the researcher had randomly assigned the
participants into experimental and control group, because it improves internal validity
of experimental research. The samples was given numerical number C1, Cs, Cs etc. for

the control group and E1, E2, Es etc. for experimental group. Total 14 samples were
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included in this study, among them 7 patients were selected for the experimental
group [received Adhesive ZnO. Taping along with conventional physiotherapy
techniques] and rest 7 patients were selected for control group [received only the
conventional physiotherapy techniques].

3.6 Inclusion criteria
= Diagnosed plantar fasciitis patients.
= Pain in either one heel or both.
= Age group 18 to 75 years of age.
= Both male & female patients were included.

= Females were given more priority as the prevalence of plantar fasciitis is more

amongst females.

= Patients who had found less changes in symptoms during previous sessions of

treatment.

3.7 Exclusion Criteria

Patients with other health conditions of musculoskeletal origin.

= Specific pathology from trauma or other coexisting symptomatic foot

pathology requiring treatment.
= History of calcaneal stress fracture, gout, bone tumour, osteomyelitis.
= Patient having hypersensitivity or irritation to tape.
= Patients who were taking analgesics during the study.
= Surgery for PF within the previous six months.
= Any previous or current history of psychiatric or psychological treatment.

= New orthotics or corticosteroid treatment in the previous month.
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3.8 Data Processing

3.8.1 Data Collection Tools

e Record or Data collection form

e Informed Consent

e Structured questionnaire (both open ended and close ended questionnaire).
e Numeric Pain Rating Scale (NPRS) — for measuring pain.

e oot Pain Questionnaire

e Pen, Papers

3.8.2 Measurement Tools

Numeric Pain Rating Scale (NPRS) McCaffery & Pasero (1999) used a numeric
scale to rate the pain status experienced by patients. It is known as Numeric Pain
Rating Scale. The scale is a 10cm long scale ranging from 0-10. Here a zero (0)
means no pain, 1-3 indicates mild pain, 3-5 indicates that pain is in moderate state and

6-10 is worst possible pain feeling experienced by patients.

Foot Pain Questionnaire This is a set of questionnaire that has been designed to
provide information regarding how the patient’s intensity foot pain affects his/her

everyday life (Giannakopoulos, 2011).

Windlass Test Windlass Test or Windlass Mechanism is the test to detect plantar
fasciitis among the patients suffering from plantar heel pain. The test can be done in
both non-weight bearing and weight-bearing positions. The test describes when the
patient is in standing while keeping the toes hanging off the edge of a stool and
dorsiflexion of the first metatarsophalangeal joint is performed passively; a
provocation to pain is said to be positive Windlass Test (De Garceau et al., 2003).
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3.8.3 Data Collection Procedure

The study procedure has conducted through assessing the patient, initial recording,
treatment and final recording. After screening the patient at the department, the
patients were assessed by a qualified physiotherapist. 6 sessions of treatment was
provided for every subject. 14 subjects were chosen for data collection according to
the inclusion criteria. The researcher divided all participants into two groups and was
coded Cy, Co, Cz, C4, Cs, Cs, C7 for control group and E1, E», Es, Es, Es, Es, E7 for

experimental group.

Data was gathered through a pre-test, intervention and post-test and the data was
collected by using a written questionnaire form which has been formatted by the
researcher. Pre-test was performed before beginning the treatment and the intensity of
pain was noted with NPRS score and foot pain questionnaire form. The same
procedure was performed to take post-test at the end of 6 sessions of treatment.
Researcher provided the assessment form to each subject before starting treatment and
after 6 sessions of treatment patient was instructed to put mark on the line of NPRS
according to their intensity of pain. The researcher has collected the data of both
experimental and control group in front of the qualified physiotherapist in order to
reduce the biasness. At the end of the study, non-parametric Mann-Whitney U-test has

been done for statistical analysis.

3.9 Data Analysis

Statistical analysis has performed by using Microsoft Excel 2013 and scientific

calculator.
3.9.1 Statistical Test

For the significance of the study, a statistical test was carried out. Statistical analysis
refers to the well-defined organization and interpretations of the data by systemic and
mathematical procure and rules (DePoy & Gitlin, 2013).

The Mann-Whitney U-test was done for the analysis of the reduction of pain after six

session treatment of both control and experimental groups.
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According to Hicks (2009), experimental studies with the different subject design
where two groups are used and each tested in two different conditions and the data are
either ordinal and interval/ratio should be analysed with Mann-Whitney U test. This
test is used when the experimental design compares two separate or different
unmatched groups of subjects participating in different conditions. When calculating
the Mann-Whitney U-test, we find the value called U which we then look up in the
probability tables associated with the Mann-Whitney U-test to find out whether the U

value represents a significant difference between the results from two groups.

The formula of Mann-Whitney U-test:

n,(n, + 1)

U=Tl1n2 2

Ty

n, = the number of the subjects in trail group
n,= the number of the subject in control group
n,= the number of the subjects of the group with larger rank total

Tyx= the larger rank total

3.9.2 Level of Significance

In order to find out the significance of the study, the “p” value was calculated. The p
values refer to the probability of the results for experimental study. The word
probability refers to the accuracy of the findings. A p value is called level of
significance for an experiment and a p value of <0.05 was accepted as significant
result for health service research. If the p value is equal or smaller than the significant
level, the results are said to be significant.
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3.10 Ethical Issues

The whole process of this research project was done by following the Bangladesh
Medical Research Council (BMRC) guidelines and World Health Organization
(WHO) Research guidelines. The proposal of the dissertation including methodology
was presented to the Institutional Review Board (IRB). Then the proposal of the
dissertation including methodology was approved and obtained permission from the
concerned authority of ethical committee of Bangladesh Health Professions Institute
(BHPI). Again before the beginning of the data collection, researcher has obtained the
permission from the concerned authorities ensuring the safety of the participants. The
researcher strictly maintained the confidentiality regarding participant’s condition and

treatments.

3.11 Informed Consent

The researcher has obtained consent to participate from every subject. A signed
informed consent form was received from each participant. The participants were
informed that they have the right to meet with outdoor doctor if they think that the
treatment is not enough to control the condition or if the condition become worsen.
The participants were also informed that they are completely free to decline
answering any question during the study and are free to withdraw their consent and
terminate participation at any time. Withdrawal of participation from the study did not
affect their treatment in the physiotherapy department and they still had got the same
facilities. Every subject had the opportunity to discuss their problem with the senior
authority or administration of CRP and have any questioned answer to their

satisfaction.
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CHAPTER-IV RESULTS

Mean Age of the Participants

Experimental Group Control Group

Subjects Age (Years) Subjects Age (Years)

E1 35 Ci 32

E2 45 C2 35

Es 42 Cs 37

E4 63 Cs 42

Es 38 Cs o7

Es 41 Cs 52

Er 52 C7 45
Mean Age 45 years Mean Age 43 years

Table no. 1: Mean age of the participants.
Age Range

The majority of the participants 72% (n=10) were in both “31-40” and “41-50" years
of age groups, followed by 21% (n=3) were in “51-60” years, 7% (n=1) were in “61-
70 years of age group.

Age Range

31-40 years 41-50 years 51-60 years 61-70 years

Figure — 1: Age Range of the Participants with percentage.
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Sex of the Participants

14 Patients with Plantar Fasciitis were included as sample of the study, among them
36% (n=5) were Male and 64% (n=9) were Female.

Gender Distribution

Male (36%)

Figure — 2: Gender Distribution with percentage.

On the other hand, In Experimental Group 21% (n=3) were Male and 29% (n=4) were
Female and in Control Group 36% (n=5) were Male and 14% (n=2) were Female.

Male Female Ratio

Experimental
Female
(29%)

Experimental
Male
(21%)

Figure-3: Male-Female Ratio of Experimental and Control groups.
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Frequency of Affected Leg

Among the 14 participants 50% (n=7) were Left side affected, 36% (n=5) were Right
side affected and 14% (n=2) had both legs affected.

Affected Leg

Right (36%)

Left (50%)

Figure-4: Frequency of Affected Leg.

Frequency of taking treatment previously

All the patient 100% (n=14) took anti-inflammatory for plantar heel pain. Among
them 43% (n=6) took Rest, 29% (n=4) received Physiotherapy and New Shoes, 7%

(n=1) elevated leg and 7% (n=1). None of them had any surgery or other treatment.

Previous Treatments Recieved
16

14
12

10

29%

7%

treatment option

M Anti-inflammatory ®Rest M Physiotherapy New Shoes Elevation

Figure-5: Frequency of taking treatment previously.
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Total 14 (fourteen) patients with Plantar Fasciitis were enrolled in the study. All
subjects of both experimental and control group scored their pain on Numeric Pain
Rating Scale (NPRS) before and after completing treatment.

Reduction of Overall Heel Pain in Control Group

Reduction of pain of control group during pre-test and after completing 6 sessions is

shown in the following diagram.

Pain Reduction at Heel

c7
Ccé

C5

M Pre-test
Cc3

C2

C1
0 1 2 3 4 5 6 7 8 9 10
Figure—6: Reduction of Heel Pain on NPRS.
Mean Reduction of Overall Heel Pain in Control Group

The mean pain reduction of control group between pre-test and post-test is being

showed in the following diagram.

Mean NPRS for Heel Pain in Control Group

0 1 2 3 4 5 6 7 8 9 10
Control Group Mean NPRS
M Post-test 4
M Pre-test 6.4

Figure—7: Mean Reduction of Neck Pain on NPRS.

25



Reduction of Overall Heel Pain in Experimental Group:

Reduction of pain of experimental group during pre-test and after completing 6

sessions is shown in the following diagram.
Pain Reduction in Experimental Group

E7
E6

ES

e —
e —
e —

Bl — " Post-Test
e
e
e

M Pre-test
E3

E2

El

Figure-8: Reduction of Overall Pain at Heel in Experimental Group.

Mean Reduction of Overall Heel Pain in Experimental Group:

The mean pain reduction of experimental group between pre-test and post-test are

being showed in the following diagram.

Mean NPRS for Heel Pain in Experimental Group

o
=
N
w

4 5 6 7 8 9 10

Experimental Group Mean NPRS
M Post-test 2.2

M Pre-test 5.6

Figure -9: Mean NPRS for Heel Pain in experimental Group.
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Mean Difference of Overall Pain Reduction in Control Group

Control Group Heel Pain

Pre Test Post Test

Mean 6.4 4

Mean Difference 2.4

Table no. 2: Mean Difference of overall pain reduction in control group.

Mean Difference of Overall Pain Reduction in Experimental Group

Experimental
Group Heel Pain

Pre Test Post Test

Mean 5.6 2.2

Mean Difference 3.4

Table no. 3: Mean Difference of overall pain reduction in experimental group.

Mean Difference of Pain Reduction

The following bar chart is showing the comparison of post-test pain reduction among
control & experimental groups.

Mean Difference of Pain Reduction

OFRLrNWRARULIONOOWLWO

Heel Pain

B Experimental Group B Control Group

Figure — 10: Mean Difference of Overall Pain Reduction.
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Variables in the study statistically significance at the following level of

significance

No Variables

1  Resting Pain Reduction

2  Pain Reduction during Fast
Walking

3  Pain Reduction in Windlass
Test

4 Reduction of Palpable Pain

Table no. 4: U-value at various level of probability.

Observed

‘U’ value

19.3

10

28

Critical value
of U at p< 0.05
is

11

11

11

11

Significance
(Value < 11)

Not significant
(U>11)
Significant
(U<11)
Significant
(U<11)
Significant

(U<11)



CHAPTER-V DISCUSSION

The result of this study reported that adhesive ZnO> taping along with conventional
physiotherapy techniques may be beneficial for patients with Plantar Fasciitis.

The analysis of significance was carried out by using non-parametric Mann-Whitney
U test (U=19.7; U=8; U=8; U=10; U<I1; n1= n2 = 7) to compare the effectiveness of
adhesive ZnO; taping along with conventional physiotherapy techniques compared to
conventional physiotherapy techniques alone for the management of pain and other

symptoms of the patients with plantar fasciitis.

By using non-parametric Mann-Whitney U test on the data the results were found to
be significant (p <0.05 for a one-tailed hypothesis). The null hypothesis can therefore
be rejected. This means that adhesive ZnO taping along with conventional
physiotherapy techniques is more effective than conventional physiotherapy
techniques alone for reducing pain and other symptoms in patients with Plantar
Fasciitis.

In this study the total number of participants was 14. Among them 36% (n=5) were
male and 64% (n=9) were female. Participants were distributed to two groups, each
containing 7 individuals. On the other hand, In Experimental Group 21% (n=3) were
Male and 29% (n=4) were Female and in Control Group 36% (n=5) were Male and

14% (n=2) were Female.

The majority of the participants 36% (n=5) were in “31-40” years and “41-50 years
of age followed by 21% (n=3) were in “51-60” years, 7% (n=1) were in “61-70 years

of age range group.

The mean age for control and experimental groups were 43 and 45 years with a mean

difference of only 2 years.

Osborne & Allison (2006) conducted a RCT with the age range 18 to 75 years and a
mean age difference 2 years which completely support my criteria for inclusion and

randomization of groups.

For comparison, we included a combined intervention of taping and lower limb
muscle training. This was selected to reflect a tissue stress model approach to

management whereby the short term use of external devices (such as taping) is
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advocated to alleviate tissue stress and then followed by conventional physical
therapy techniques. The rigid anti-pronation taping technique selected for this
randomised controlled trial is a well-established and described technique which has
previously demonstrated biomechanical effectiveness in plantar fasciitis. The strength
of this randomised controlled trial is the inclusion of a comparative elastic anti-
pronation taping technique. Whereas Smith et al. (2014) conducted a relevant study
with 3 different groups (45 female participants, age range 18 to 40 years, 6 weeks
intervention) combining adhesive anti-pronation taping technique and leg muscles

strengthening which was effective.

As we discuss about the mean of overall pain reduction between control and
experimental groups | have found the difference 1. The mean pain reduction of
control group was 2.4 and mean pain reduction of experimental group was 3.4 in
NPRS. This denotes the bare eye significance of the study but not in a greater or clear
extent in the view of statistics. To make the study statistically significant non-
parametric Mann-Whitney U-test was used. While considering the main 4 (four)
variables for measuring the level of significance the level of resting pain, pain during
fast walking, pain in Windlass Test and palpable pain the values of U were calculated.
They were as serially 19.3, 8, 8, and 10. Among the four U values, except the level of
resting pain reduction (U=19.3, U>11, p<0.05) rest of the three variables have found
to be significant at 0.05 probability level.

This result shows more statistical & clinical effectiveness of Adhesive ZnO; along
with conventional physiotherapy techniques than conventional physiotherapy
techniques alone for the patients with plantar fasciitis.
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Limitations

The study was conducted with 14 patients of Plantar Fasciitis, which was a very small
size of samples in both groups and was not sufficient enough for the study to
generalize its findings to the wider population and variable patient mass of this

condition.
There was no system of long term follow-up after the post-test of the study.

In this study, the researcher could not maintain external validity but maintained
internal validity during data collection due to time limitation. It was limited by the

fact daily activities of the subject were not monitored which could have influenced.

In this study, interventions were given by 4 clinical physiotherapists. So, the inter-

rater reliability was not maintained due to lack of time and patient’s availability.

The research was carried out at the clinical settings of Outpatient treatment service,
musculoskeletal unit of CRP, Savar, such a small environment, so it was difficult to
keep confidential the aims of the study for blinding procedure. Therefore, single blind

method was used in this study.

There was no available research done in this area in Bangladesh. So, relevant
information about Plantar Fasciitis patient with specific intervention for Bangladesh

was very limited in this study.
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CHAPTER-VI CONCLUSION and RECOMMENDATION

6.1 Conclusion

The study was an experimental design to examine the effectiveness of Adhesive ZnO;
Taping along with Conventional Physiotherapy Techniques for Plantar Fasciitis,
where the results of the study have demonstrated that the combination technique is
significantly capable of producing beneficial effects on pain reduction, pain related

symptoms minimization in patients with Plantar Fasciitis.

Reduction of pain and associated symptoms were greater in the patients treated with
combination of Adhesive ZnO. Taping along with Conventional Physiotherapy
Techniques than those are treated with Conventional Physiotherapy Techniques alone.

6.2 Recommendation

Despite the limitations of the study particularly small sample size, the results of the
study give further motivation to controlled clinical trials with sufficient time and
sample size. Future study should include a multiple blinding procedure of data
collection to maintain intra-rater reliability. It could be also suggested that for future
studies can be carried out with comparable patient variables with emphasis on

ergometrics and functional levels.
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ANNEXURE

a ~ Wb oE

Informed Consent (Bangla)

Questionnaire (Bangla)

Informed Consent (English)

Questionnaire (English)

Figure of Plantar and Medial Views of the Foot Demonstrating the Origin and
Insertion of the Plantar Fascia and the Location of Nerves in Proximity to the
Heel

Calculation of non-parametric Mann-Whitney U-test

Statistical Probability Table

Permission Letter
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Consent Form
Assalamualaikum\ Namashker,
| am Md. Mahfuz Hossain, 4th Professional B.Sc. in Physiotherapy student of
Bangladesh Health Professions Institute (BHPI) under the Medicine faculty of
University of Dhaka. To obtain my Bachelor degree, | shall have to conduct a
research and it is a part of my study. The participants are requested to participate in
the study after reading the following.
My research title is “Effectiveness of adhesive ZnO:2 taping for the treatment of
plantar fasciitis”. Through this study I will find the effectiveness of adhesive ZnO>
taping along with other physiotherapy for the treatment of plantar fasciitis. If I can
complete this study successfully, patient may get the benefits who have been
suffering from plantar fasciitis and it will be an evidence based treatment.
To fulfil my research project, | need to collect data. Considering the area of my
research, which criteria is necessary for my research is present of you. So, you can be
a respected participant of my research and | would like to request you as a subject of
my study. | want to meet you a few couple of session, during your regular therapy.
The exercises that will be given are pain free and safe for you.
I would like to inform you that this is a purely academic study and will not be used for
any other purpose. | assure that all data will be kept confidential. Your participation
will be voluntary. You may have the right to withdraw consent and discontinue
participation at any time of the experiment. You also have the right to answer a
particular question that you don’t like.
If you have any query about the study or right as a participant, you may contact with
me.
Do you have any questions before | start?
So, may | have your consent to proceed with the interview?
Yes[ ] No [
Signature of the participant & Date................ccooeviiiiinini.
Signature of the researcher & Date..............c..cooeviiiiiniai

Signature of the witness & Date...............coooiiiiiii
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Questionnaire (English)
SECTION-A: Subjective Information

This questionnaire is developed to measure the pain of the patient with plantar

fasciitis. And this section will be filled by physiotherapist using a black or blue pen.

Code No:
Patients name:
Age: Sex: Male/Female
Address:
Occupation:
I Housewife
ii. Service Holder
iii. Businessman
v, Teacher
V. Others

1. What is the main issue that brought you in today (circle all that are appropriate)?
I. Pain

i.  Uncomfortable shoe wear

iii.  Instability
iv.  Deformity
v.  Sprain
vi.  Recent Injury
2. How long has the current problem been going on?

3. Which side is involved? (Encircle the side) RIGHT/LEFT/BOTH

e If pain is the concern, please use an arrow to indicate the area on the
diagram that hurts the most

e If more than one area of pain exists, please rank the sites from most to
least painful (i.e. #1, #2, etc.)

e If both sides are involved label the areas L (left) and R (right)
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4. On a scale of 0 to 10 what is the level of pain?

5. Does this affect you mainly while i. standing/ ii. sitting/ iii. both? [Encircle the

appropriate  answer]
6. Is the problem i. improving/ ii. worsening/ iii. staying the same? [Encircle the

appropriate answer]

7. Does this problem occur i. with shoes/ ii. without shoes/ iii. both? [Encircle the

appropriate answer]
8. What % of sitting ___and standing ___ do you have at work?
9. What activities are you unable to enjoy as a result of this condition?
10. Circle the treatments that you have tried until this point?
i. Brace

ii.  Physical Therapy

iii.  Change of job

iv. Rest

v. New shoes

vi. lce Massage
vii.  Elevation
viii.  Injection

ix.  Chiropractor Surgery
X.  Anti-inflammatory
xi.  Orthotic

11. Is your problem related to an injury? If yes, what kind?

12. Where is your pain? Great toe, lesser toe, mid-foot, hind-foot, ankle?
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13. How long have you had your pain?

14.1s your pain worse in the morning, evening, or all day?

15. What improves your pain?

16. What worsens your pain?

17. Do you wear orthotics?

18. Do you have a personal history or family history of Diabetes? If so, do
you take insulin or medication by mouth?

19. Has your foot size or shape changed recently? If so, please
explain

SECTION-B: Pain Status

This questionnaire is designed for plantar fasciitis patients. McCaffery et al. (1999)
used a numeric scale to rate the pain status experienced by patients. It is known as
Numeric Pain Rating Scale. The scale is a 10cm long scale ranging from 0-10. Here a
zero (0) means no pain, 1-3 indicates mild pain, 3-5 indicates that pain is in moderate
state and 6-10 is worst possible pain feeling experienced by patients.

This portion of questionnaire will be filled by the patient using a black or blue
coloured ball pen. If the patient struggles to understand the meaning of a question,
physiotherapist is requested to clear the meaning of certain portions.

Rate the average amount of pain in your heel/foot by encircling the number that best
describes your pain on a scale from 0-10. A zero (0) represents no pain and a ten (10)

represents worst pain you have ever experienced.

1. How severe your pain is at resting position?

0 1 2 3 4 5 6 7 8 9 10

No pain worst pain

A zero (0) means no pain (1-3) means mild pain (4-6) means moderate pain and (7-

10) means severe pain.
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2. How severe is your pain during forceful dorsiflexion?

0 1 2 3 4 5 6 7 8 9 10

No pain worst pain

A zero (0) means no pain (1-3) means mild pain (4-6) means moderate pain and (7-

10) means severe pain.

3. How severe is your pain during a strong squeezing?

0 1 2 3 4 5 6 7 8 9 10

No pain worst pain

A zero (0) means no pain (1-3) means mild pain (4-6) means moderate pain and (7-

10) means severe pain.

4. How severe is your pain while walking with increased speed?

0 1 2 3 4 5 6 7 8 9 10
No pain worst pain
A zero (0) means no pain (1-3) means mild pain (4-6) means moderate pain and (7-

10) means severe pain.

5. How severe is your pain while keeping the toes hanging off the edge of a stool and
dorsiflexion of the first metatarsophalangeal joint was performed?
(Windlass Test)

0 1 2 3 4 5 6 7 8 9 10

No pain worst pain

A zero (0) means no pain (1-3) means mild pain (4-6) means moderate pain and (7-

10) means severe pain.
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6. How severe is your pain during forceful great toe dorsiflexion?

0 1 2 3 4 5 6 7 8 9 10

No pain worst pain

A zero (0) means no pain (1-3) means mild pain (4-6) means moderate pain and (7-

10) means severe pain.

7. How severe is your pain on palpation to the affected area?

0 1 2 3 4 5 6 7 8 9 10

No pain worst pain

A zero (0) means no pain (1-3) means mild pain (4-6) means moderate pain and (7-

10) means severe pain.
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Questionnaire (English)
SECTION-A: Subjective Information

This questionnaire is developed to measure the pain of the patient with plantar

fasciitis. And this portion will be filled by physiotherapist/researcher using a pencil.

Code No:

Patients name:

Age: Sex: Male/Female Occupation:
Address:

SECTION-B: Pain Status

This questionnaire is designed for plantar fasciitis patients. McCaffery et al. (1999)
used a numeric scale to rate the pain status experienced by patients. It is known as
Numeric Pain Rating Scale. The scale is a 10cm long scale ranging from 0-10. Here a
zero (0) means no pain, 1-3 indicates mild pain, 3-5 indicates that pain is in moderate
state and 6-10 is worst possible pain feeling experienced by patients.

This portion of questionnaire will be filled by the patient using a black or blue
coloured ball pen. If the patient struggles to understand the meaning of a question,
physiotherapist is requested to clear the meaning of certain portions.

Rate the average amount of pain in your heel/foot by encircling the number that best
describes your pain on a scale from 0-10. A zero (0) represents no pain and a ten (10)

represents worst pain you have ever experienced.

1. How severe your pain is at resting position after treatment?

0 1 2 3 4 5 6 7 8 9 10

No pain worst pain

A zero (0) means no pain (1-3) means mild pain (4-6) means moderate pain and (7-

10) means severe pain.
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2. How severe is your pain during forceful dorsiflexion after treatment?

0 1 2 3 4 5 6 7 8 9 10

No pain worst pain

A zero (0) means no pain (1-3) means mild pain (4-6) means moderate pain and (7-

10) means severe pain.

3. How severe is your pain during a strong squeezing after treatment?

0 1 2 3 4 5 6 7 8 9 10

No pain worst pain

A zero (0) means no pain (1-3) means mild pain (4-6) means moderate pain and (7-

10) means severe pain.

4. How severe is your pain while walking with increased speed after treatment?

0 1 2 3 4 5 6 7 8 9 10
No pain worst pain

A zero (0) means no pain (1-3) means mild pain (4-6) means moderate pain and (7-

10) means severe pain.

5. How severe is your pain while keeping the toes hanging off the edge of a stool and
dorsiflexion of the first metatarsophalangeal joint was performed after treatment?
(Windlass Test)

0 1 2 3 4 5 6 7 8 9 10

No pain worst pain

A zero (0) means no pain (1-3) means mild pain (4-6) means moderate pain and (7-

10) means severe pain.
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6. How severe is your pain during forceful great toe dorsiflexion after treatment?

0 1 2 3 4 5 6 7 8 9 10

No pain worst pain

A zero (0) means no pain (1-3) means mild pain (4-6) means moderate pain and (7-

10) means severe pain.

7. How severe is your pain on palpation to the affected area after treatment?

0 1 2 3 4 5 6 7 8 9 10

No pain worst pain

A zero (0) means no pain (1-3) means mild pain (4-6) means moderate pain and (7-

10) means severe pain.
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Windlass mechanism

First branch of lateral plantar
nerve to abductor digiti minimi

Abductor digiti minimi Calcaneal nerves

Lateral plantar nerve

Flexor digitorum brevis

Figure-11: Plantar and Medial Views of the Foot Demonstrating the Origin and
Insertion of the Plantar Fascia and the Location of Nerves in Proximity to the Heel
(Buchinder, 2004).

The windlass mechanism, or bowstring effect, of the plantar fascia refers to its
function in raising the arch of the foot during the push-off phase of walking. (Image
courtesy by Rachelle Buchbinder, M.B., B.S., F.R.A.C.P. Department of Clinical
Epidemiology, Cabrini Hospital; and the Department of Epidemiology and Preventive

Medicine, Monash University — both in Melbourne, Vic., Australia).
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Analysis of Resting Pain Reduction

Subject | Pain Score in Rank Subject Pain Score in Rank
(Control NPRS (Experimental NPRS
Group) Group)
C1 5 13 El 1 2.5
C2 2 6.5 E2 3 6.7
C3 2 6.5 E3 1 2.5
C4 2 6.5 E4 1 2.5
C5 3 6.7 E5 0 0
C6 4 12 E6 1 2.5
C7 2 6.5 E7 3 6.7
YT =577 YT =234
We Know,
The formula of Mann-Whitney U test: U = n; n,, n"(nz"“) — T,
=7x 7+ 22 577
=77—-57.7
=19.3

n, = the number of the subjects in experimental group =7
n,= the number of the subject in control group =7
n,= the number of the subjects of the group with larger rank total = 7

T,= the larger rank total = 57.7
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Analysis of Pain Reduction during Fast Walking

Subject | Pain Score in Rank Subject Pain Score in Rank
(Control NPRS (Experimental NPRS
Group) Group)
C1 6 13 El 2 2.5
C2 3 6 E2 0 0
C3 4 9.5 E3 2 2.5
C4 4 9.5 E4 3 6
C5 4 9.5 E5 2 2.5
C6 5 12 E6 2 2.5
C7 4 9.5 E7 3 6
T =69 2T =22
We Know,
The formula of Mann-Whitney U test: U = n, n,, n"(nz"+1) — T,
_ 7(7+1)
=7xX7+ S 69
=77 -69
=8

n, = the number of the subjects in experimental group =7
n,= the number of the subject in control group =7
n,= the number of the subjects of the group with larger rank total = 7

T,= the larger rank total = 69
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Analysis of Pain Reduction in Windlass Test

Subject | Pain Score in Rank Subject Pain Score in Rank
(Control NPRS (Experimental NPRS
Group) Group)
C1 6 13 El 2 7
C2 3 10 E2 1 3
C3 2 7 E3 1 3
C4 3 10 E4 1 3
C5 3 10 E5 1 3
C6 4 12 E6 1 3
C7 2 7 E7 0 0
2T =69 T =22
We Know,
The formula of Mann-Whitney U test: U = n, n,, n"(nz"+1) — T,
_ 7(7+1)
=7xX7+ S 69
=77— 69
=8

n, = the number of the subjects in experimental group =7
n,= the number of the subject in control group =7
n,= the number of the subjects of the group with larger rank total = 7

T,= the larger rank total = 69
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Analysis of Palpable Pain Reduction

Subject | Pain Score in Rank Subject Pain Score in Rank
(Control NPRS (Experimental NPRS
Group) Group)
C1 4 10.5 El 3 7
C2 4 10.5 E2 2 3.5
C3 4 10.5 E3 2 35
C4 4 10.5 E4 2 3.5
C5 4 10.5 E5 2 35
C6 5 14 E6 2 3.5
C7 4 10.5 E7 2 3.5
> T =67 YT =28
We Know,
The formula of Mann-Whitney U test: U = n, n,, n"(nz"+1) — T,
_ 7(7+1)
=7xX7+ S 67
=77— 67
=10

n, = the number of the subjects in experimental group =7
n,= the number of the subject in control group =7
n,= the number of the subjects of the group with larger rank total = 7

T,= the larger rank total = 67
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Statistical Probability Table

Critical values of U for a one tailed test at 0.05 for n1=n2=7.

N2 n=7

7 11

o eI AT Y SRS BT 1800 YN ED X134 A 1SE 16. 17 18 £ 19590
1 - - - - - - - — — — _ Y = — — — 0 0
Lm0 0.0 1wl Sl ia2ese200:2 9 BB i3 sl v
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D=2 01 PRSI HARS SERG + 829 111502 M3 415 £16:£ 18§19 <20 225935 <95
67— 01 J503RrSEE 7 S48 100 1R 4 6. UTH19 T2 £ 235055106 28 30 933
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10— 15 40 781584 517 20 24 27 81 34737 ©41 7445 4851 55 58 162
Flits SR She R IRIDRN6 519¢ 123 27 31234 @842 {46 €508 54 1 57 61-5:65 +69
12 - G2 S 0 357 321 226 30 34188 M2 47 551 F 555608 64 6892 T
18 == - 286E10 015519 24 98 33 37 4D, 47 £51°556 S 61€ 6570 75 80581
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19 0 4 10 17 23 30 37 44 51 58 65 72 8 87 94 101 109 116 123 130
20 0 4 11 18 25 32 39 47 54 62 69 77 84 92 100 107 115 123 130 138

*Dashes in the table mean that no decision is possible for those n values at the given level of significance.
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March 07, 2015

Head

Department of Physiotherapy

Centre for the Rehabilitation of the Paralysed (CRP)
CRP-Chapain, Savar, Dhaka-1343

Through: Head, Department of Physiotherapy, BHPI

Subject: Seeking permission to collect data to conduct my research project on

“Effectiveness of adhesive ZnO, taping for the treatment of plantar fasciitis”.

Dear Sir,

With due respect and humble submission to state that [ am Md. Mahfuz Hossain, a student of 4
Professional B.Sc. in Physiotherapy at Bangladesh Health Professions Institute (BHPI). As per
approval of ethical review committee of BHPI, I have been conducting a research project on
“Effectiveness of adhesive ZnO, taping for the treatment of plantar fasciitis”. Mr. Nasirul Islam,
Associate Professor of BHPI has been supervising me in order to accomplish this study.
However, conducting this research project is partial of the requirement for the degree of B.Sc. in
Physiotherapy. I want to collect necessary data from the patients attending at musculoskeletal
outpatient department of CRP Savar and Mirpur. Therefore I need to obtain your kind written
permission to initiate data collection from the targeted patients. I would like to assure that ethical

principles would be followed as per guidelines of my institution/department.

I therefore, pray and hope that you would be kind enough to grant my application and permit me

to collect required data to accomplish my research objectives.

;(40urs ﬁ;}kfully, H-O
A 2 Hossain
j& 07.0315 Mw 1

Md. Mahfuz Hossain ?o rf)/r'\ov,\ \g ?QW
4" Professional B.Sc. in Physiotherapy \ ?(
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