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PREFACE

The aim of the master thesis project is to continue to provide the clinician with an integrated and
realistic approach to the evaluation and therapeutic intervention in patients with cervical pain.

Reliable and documented evidence has been collected from the worldwide literature to provide
effective information and insight on the research topic. One of the popular approaches for
managing cervical problems is manual therapy, including mobilization techniques to the cervical
and upper thoracic spine for pain relief effectiveness and movement improvement. Interestingly,
a novel approach for the treatment of spinal pain is considered to be the tactile sensory training
(localization) approach. This intervention without movement involves the patient concentrated,
attempting to identify the location and type of stimulus applied by the therapist and receiving
feedback on correctness, thus educating the patient.

The purpose of the present study was to investigate and compare the immediate effects of manual
therapy versus localization by tactile sensory training on pain intensity and mobility of the neck
in patients with neck pain, through a randomized clinical trial. The results of the study will
provide insight on the best treatment approach for managing cervical pain, which is a leading

cause of disability worldwide.




ABBREVIATION LIST

AP Anteroposterior

BMI Body Mass Index

Cx Cervical Spine

Ext Extension

HADS Hospital Anxiety Depression Score
FI Flexion

GROC Global Rating Scale of Change
LFI Lateral Flexion

MT Manual Therapy

MWM Mobilization with Movement
NDI Neck Disability Index

NP Neck Pain

NPRS Numeric Pain Rating Scale
ROM Range of Motion

PA Posteroanterior

PAIVM Passive Accessory Intervertebral Movement

PAG Periaqueductal Grey Matter
PNE Pain Neuroscience Education
PPT Pressure Pain Threshold

SNAG Sustained Natural Apophyseal Glide

Tx Thoracic Spine
TPD Two Point Discrimination
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ABSTRACT

Background: The concept of tactile sensory localization, involving small contact area, is a
discriminatory sensory training technique thought to “sharpen /re-organize” and “refocus”
sensory homunculus, cortical representation, thus improving range of movement (ROM) and

decreasing pain intensity in spine.

Purpose: To investigate the immediate effects of manual therapy (MT) versus localization on
pain intensity and cervical ROM for neck pain.

Methods: Thirty eligible volunteers, with neck pain, consented and were randomly allocated to a
MT or to a motionless, localization group. A single three-minute treatment session was delivered
to each group’s cervico-thoracic area by two therapists (one for each group). Localization
involved tactile sensory stimulation, applied randomly in one out of a nine-block grid. Subjects
were asked to identify the number of the square being touched. Manual therapy involved three-
minute anteroposterior glides and SNAG techniques, applied to hypo-mobile levels. Pre- and
post-intervention pain intensity, using a pressure pain threshold (PPT) algometer and numeric
pain rate scale (NPRS), was assessed. Neck ROM was recorded with a bubble inclinometer. Intra-
rater reliability of ROM and PPT reliability measurements were established prior to use (ICC
ranges for ROM and PPT: 0.894-0.97 and 0.748-0.903, respectively).

Results: Statistical analysis found small improvements in ROM and self-reported pain, in both
groups (p<0.001). PPT scores decreased equally between groups (p>0.05). The MT group
showed small, but greater improvements in ROM, compared to the localization group (p<0.005).

Conclusion: Tactile sensory training (localization) was as effective as MT in producing short-

term decreases in neck pain; however MT resulted in larger improvements in mobility.
Implications: Localization training can be beneficial in reducing neck pain.
Keywords: neck pain; localization; tactile sensory training

Ethical Approval was provided by University of Patras Bioethics Committee
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GENERAL PART
CHAPTER 1

1.1 INTRODUCTION

Neck pain (NP) is one of the major public health musculoskeletal problems in modern society,
which has a great impact on people’s lives, with high prevalence and occurrence rates (Fejer et
al.,2006; Rahmani et al.,2013) leading to global disability (Hoy et al.,2014). At the same time, its
associated costs are continuously increasing (\Vos et al.2015). According to the Global Burden of
Disease 2010 Study, neck pain is ranked as the 4th highest problem in terms of disability out of
291 conditions studied in, as measured by YLDs (Years Lived with Disability), and is 21st in
terms of overall burden ( US Burden of Disease Collaborators,2013).In a recent review conducted
again in US, it was estimated that the cost per year of low back pain and neck pain was as high as
$ 87.6bn (Dieleman et al.,2016).Interestingly, Enthoven et al. (2004) reported that a significant
proportion of patients may continue to seek for health care resources for up to 5 years after the
initial onset. Approximately 5% of people experiencing neck pain report severe disability
(Philadelphia,2001).Substantial evidence indicates that neck pain represents a significant
contributing factor to medical care seeking, disability, reduced work productivity and work

absenteeism due to sickness (Cote et al.,2000; Kaaria et al.,2012).

1.2 Epidemiology

Approximately two thirds of the population will suffer from it at least once over the course of
their lifetime, whereas the point and annual prevalence is about 23% (Hoy et al., 2010) and
37.2% respectively (Fejer et al., 2006). Of these, 1.7 to 11.5% report limited activity due to pain
(Hogg-Johnson et al., 2008). Prevalence is generally higher in women, in high- income countries
and in urban areas (Stranjalis et al., 2011). It has been proven that there is a high incidence of
neck pain in individuals in middle age (Fejer et al., 2006), after which the risk begins to decline.
The estimated annual incidence of neck pain from available studies ranges between 10.4 and
21.3% with higher incidence noted because of sedentary life style in office and computer workers
(Cote et al., 2004). In a cross sectional study conducted to 1000 Greeks living in the capital and

other urban centers of the country, it was found that neck pain is presented in high annual
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prevalence (29%) in the general population with mean duration of pain 12 days, however,
relatively few patients seek medical advice (Stranjalis et al.,2011).

In most cases of acute neck pain, patients recover from symptoms with or without treatment. The
pain exacerbates and fades periodically and in 50-80% of patients having neck pain symptoms do
not fully resolve (Cote et al.,2004), leading to recurrence and chronicity and impacting the quality
of life (Cote et al.2004).The findings of a review exploring the course and prognosis of neck,
found that more than half of people who experienced a neck episode, will report pain in the
following 1-5 years (Carroll et al.,2008) at least at the same frequency (Hill et al.,2004). The
likelihood of remission from neck pain is increased in younger age groups compared with older

age groups (Carroll et al.2008).

1.3 Risk factors

Recent evidence supports that previous neck pain, genetics, sedentary lifestyle, obesity, smoking,
sleep disorders are commonly associated with neck pain (Hogg-Johnson et al.,2008; Hoy et
al.,2010).Moreover, there is a widespread agreement that psychosocial dysfunction, anxiety,
depression, poor general health status and work related emotional stress are significant risk
factors predisposing to the development of NP (Haldeman et al.,2010, Kaaria et al.,2012,
Paksaichol et al.,2015) (Table 1) and can influence the course of neck pain (Haldeman et
al.,2010).This is explained by the fact that, due to sedentary lifestyle and stress, people are
experiencing more strain and tension on the upper thoracic and neck area of the spine
(Binder,2007). Regarding degenerative changes, there is no evidence that they constitute a risk
factor (Hogg-Johnson et al., 2008).

Table 1.Risk factors for neck pain

Psychopathology

Low work satisfaction /poor work environment
Female sex

Genetics

Concomitant back pain or other rheumatologic
conditions

Poor coping skills

Catastrophization

Trauma/previous neck pain

12

—
| —



Poor general health status
Sedentary lifestyle
Obesity

Smoking

1.4 Causes and Classification

Neck pain is commonly described as a diffuse painful sensation at the base of the skull, neck area,
upper back, and shoulder region. It usually occurs in the upper thoracic spine and it is commonly
due to recent trauma, overuse and poor posture (Yip et al., 2008). The exact mechanism which
leads to cervical pain is not well understood even today, and its origin is thought to be
multifactorial (Jacobsen and Mariano, 2001). However, in a vast number of cases there is no link
between pathology and neck complaints, resulting in the term “non specific” neck pain or
mechanical neck pain (Hoving et al., 2002). This definition indicates a musculoskeletal cause of
NP without however specific anatomic source. Other potential non-musculoskeletal causes of NP,
include inflammation, tumors, infections (Hoving et al., 2002).Neck pain might derive from
muscle weakness (Jull et al., 2002), nerves’ compression, tendons, muscle imbalances, bones or
ligaments. Changes in ligaments or in muscles’ length can result in cervical pain. The studies of
Jull et al. (2004) and Falla et al. (2004b) found that reduced activation and coordination between
deep cervical flexors (longus capitis and longus colli) and superficial muscles
(sternocleidomastoid and anterior scalene) is considered to dominate neck pain disorders.
However, imaging diagnostics are not a reliable or valid for determining the origin of pain, thus
still the exact source is difficult to be identified. (Bogduk and Lord, 1998).

Whilst there is not a single clinical classification system for NP (Hoving et al., 2001), various
classification systems have been recognized including:

1. Duration of symptoms (acute less than 6 weeks, subacute 3 months or less or chronic at
more than 6 months).Acute pain is regarded as a normal response to tissue damage,
infection or physical injury, whereas chronic pain is not considered to be a protective
mechanism. It was suggested that longer duration of neck pain is associated with poorer
prognosis.(Peterson et al.,2012)

2. Severity. Pain Task Force (Guzman et al., 2008) suggests a 4 grade clinical classification

depending on the patient's pain intensity and functionality.
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3. Etiology/structure. Cervical pain may be a primary or secondary symptom of a condition
or disorder that occurs in the cervicothoracic area (Bliss, Flanders and Saint, 2004). Thus,
it can be a component of headache, temporomandibular joint disorder, cervical sprain,
fracture, tumor, inflammatory arthropathy or fibromyalgia. Depending on the origin of
signs and symptoms, musculoskeletal neck pain is differentiated from non-
musculoskeletal nature (secondary other cause, i.e. referred pain from heart or vascular
pathology).

4. Type (i.e. mechanical vs. neuropathic ).Common examples of mechanical pain refer to
nociceptive pain due to facet joints dysfunction, discogenic pain and myofascial pain
(Kung et al., 2001), whereas neuropathic pain results from injury or disease of peripheral
nervous system which involves irritation of nerve roots such as in spinal stenosis, disc
herniation or osteophytes (Cohen, 2015). The presence of pain can be unilateral or

bilateral and the onset of symptoms is usually insidious but can also be sudden.

1.5 Signs and symptoms

Pain arising from neurological causes almost always involves neural radiation at one (usually) or
both (less frequently) upper extremities, usually in a dermatomal distribution and presents more
intense exacerbations. It is often accompanied by numbness or paresthesias and leads to muscle
weakness or asymmetric reflexes (Cohen, 2015). Patients with neuropathic pain typically describe
their pain as burning, electrical-like, shooting or stabbing (Bennett, 2001).

Mechanical pain arising from facet joints, disks, muscles, ligaments is nearly always described as
more subtle throbbing or aching (Bennett, 2001). Non neuropathic mechanical pain again may
extend to the upper extremity but the referral areas are not dermatomically distributed and are
usually more diverse. Mechanical pain is characterized by low intensity pain initially that
aggravates with activity (Cohen, 2015). Decreased range of movement, neck muscle strength,
neck muscle endurance, muscle thickness and increased muscle spasm are frequent findings in
people suffering from NP (Javanshir et al., 2010; Lee et al., 2005).

In more severe, but fortunately more rare cases, presentation of ‘red flags’ are apparent including
symptoms of myelopathy, such as lower limb spasticity or uncoordinated gait patterns. Through
thorough physical examination, developmental abnormalities (i.e. a lipoma may signify the

presence of spinal bifida) or spinal cord abnormalities (i.e. prominent vertebrae can indicate
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spondylolesthesis) might be revealed (Cohen, 2015). Severe neurologic weakness or increase of
reflex response is a sign of upper motor neuron lesions and demand a vigorous investigation
(Cohen, 2015).

1.6 Neck Pain and Cortical Changes in the Brain

The ability of the brain to adapt throughout life, to be reorganized according to the functional
demands is known as plasticity and is thought to be a part of normal development and learning.
Recently, brain imaging such as fMRIs have provided insight and confirmed structural and
functional alterations in people suffering from chronic pain (Butler and Moseley, 2003). The
main area of the brain which is mainly affected in relation to pain experience is the primary
somatosensory area (S1). Within the brain there is a virtual representation of the body, which is
labeled as cortical homunculus.(Figure 1) The homunculus is located on the somatosensory
cortex on the postcentral gyrus of the anterior parietal lobe (Trepel, 2015) and is associated to
sensation. Flor (2003) has found that the cortical representation of the homunculus can be
modified, depending on the sensory input. Likewise, changes of the cortical homunculus can be
displayed in the event of increased input due to training as well as in case of loss of input due to

differentiation. (Figure 2)
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Figure 1 Cortical Sensory homunculus Figure 2 Changes in cortical activation of S1 in
healthy and chronic pain patients

1.7 Treatment
According to a systematic review of 3.588 citations, conducted in 2017, neck pain is managed by
a plethora of treatment options, mostly delivered in primary care settings, including non-

pharmacological treatments( self-management advise and pain education, exercise therapy,
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manual therapy and psychosocial interventions) complementary treatments (i.e. acupuncture) and
pharmacological therapies (analgesics, non-steroid anti-inflammatory drugs (NSAIDS),
corticosteroid injections) (Babatunde et al., 2017). Surgical treatments are indicated only in a
small proportion of patients, largely when there is a presence of serious pathology and symptoms
that are persistent to conservative treatments. Available literature suggests that there is moderate
evidence that surgical treatments (nerve root decompression, discectomy, laminectomy,fusion)
does provide evidence for pain, but there are no long term benefits for clinical outcomes
compared to conservative treatment (Nikolaidis et al., 2010, Map of Medicine,2014).

There is moderate evidence to prove the effectiveness of non steroid anti-inflammatory drugs
(NSAIDS) for the management of neck pain (Babatunde et al., 2017). However, it is reported that
NSAIDs and opioid analgesics are beneficial for acute musculoskeletal pain relief, but the effects
do not last long-term, and the potential adverse effects should be taken into consideration
(Babatunde et al., 2017). On the subject of the efficacy of pharmacological injections, as there is
a lack of high quality studies, there is no strong evidence to suggest the use of spinal injection for
neck pain relief (Babatunde et al., 2017).

Specifically for physiotherapy, various intervention techniques have been explored with better
results being provided with therapeutic exercise aiming at cervical muscle strengthening and
endurance exercises, posture improvement and re-education, including yoga and Pilates,
stretching and proprioception exercises (Hurwitz et al.,2008; Teasell et al.,2010; Kay et al.,2012).

Spinal manipulation and mobilization techniques (Gross et al., 2010) as well as massage have
also shown positive results in the neck and thoracic spine but the literature is unclear, since
manual therapy is superior when combined with exercise. However, when manual therapy is
compared to therapeutic exercise is proven to be inferior. It is suggested that manual therapy can
be beneficial for immediate and short term improvements in range of motion, pain levels and
function, both in acute and chronic pain patient, as well as those with whiplash (Hurwitz et al.,
2008; Teasell et al., 2010; Patel et al., 2012).

The use of therapeutic ultrasound, Transcutaneous Electrical Nerve Stimulation, thermotherapy
and laser therapy lacks evidence and it does not offer significant or added benefits over placebo

or other conservative treatments (Kroeling et al., 2013; Robertson and Baker, 2001).
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The evidence for the effectiveness of aids and devices (such as orthotics, cervical collars) has
generally shown small effects with no significant benefits for pain and function (Hurwitz et al.,
2008; Teasell et al., 2010; Carroll et al., 2009).

Concerning acupuncture, it was only found to be effective in short term symptom relief, but did
not appear to significantly improve the outcomes for neck pain over placebo or other treatments
(Trinh et al., 2016).

Lastly, self-management advice and pain education are strongly recommended as a first line
treatment option despite the fact that a small effect is shown on pain and function. More
specifically, pain neuroscience education (PNE) is a new promising approach in the management
of pain, which focuses on teaching people about the neurophysiology of pain (Butler and
Moseley, 2003; Louw et al., 2016).

1.8 Relationship of Cervical and Upper Thoracic spine

There seems to be a definite association between cervical and upper thoracic spine. The upper
thoracic spine is ergonomically related and closely involved to the physiological motion of the
neck (Tsang et al., 2013; Jull et al., 2008). From the functional viewpoint, since the movement of
the cervical spine includes the movement of the upper thoracic (1st thoracic to 4th thoracic)
(Potterfield and De Rosa,1995; Tsang et al.,2013), hypo mobility of the upper thoracic can lead
to pain in the cervical spine (Cx) because of compensation and excessive movement in Cx,
resulting in increased fatigue of neck muscles (sternocleidomastoids, anterior scalenes and upper
trapezius muscles), change of the neck postures and decreased range of motion (Kapreli et
al.,2008).Furthermore , a positive correlation between hyper mobility of the upper thoracic spine
(Tx) and neck pain has been documented by Lau et al. (2011).The application of treatment to the
upper thoracic spine may significantly increase neck range of motion (Kim et al.,2011) as well as
has been reported to have a positive effect (often immediate) on cervical spine dysfunction and on
pain relief (Cleland et al.,2007;Jung and Moon,2015). Krauss et al. (2008) also found that upper
thoracic manipulation, when performed to 22 neck pain patients, relieved cervical pain as well as
improved patients' range of motion. The study of Gonzalez-Iglesias et al. (2009) reported similar
findings with thoracic spine manipulation resulting in superior clinical outcomes that last beyond
the 1-month follow-up period for patients with acute neck pain. There is also available evidence

to suggest that cervical spine when accompanied with thoracic mobilization as an intervention
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might be more effective than cervical mobilization alone (Lee et al., 2013).The improvement of
function in the neck area, which is due to therapy being applied on the upper thoracic, supports

the concept of regional interdependence between these two neighboring areas (Wainner, 2001).
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CHAPTER 2

2.1 Manual Therapy

Conservative interventions for neck pain and its associated disorders may include treatment by
physiotherapists who are using methods such as manual therapy to intervene neck pain (Cleland
et al., 2007; Suvarnnato et al., 2013). Manual therapy is defined as “skilled hand movements and
passive movements of joints and soft tissue with the intent to improve tissue extensibility,
increase range of motion, induce relaxation, modulate pain, and reduce soft tissue swelling,
inflammation or restriction”’(American Physical Association,2014). It includes massage therapy,
joint mobilization and manipulation and has been embodied in clinical guidelines for chronic
neck pain (Blanpled et al.2017), especially in multimodal study protocols that include exercise
(Kay et al., 2005). Gross et al.(2010) in their systematic review have suggested that joint biased
therapies have immediate or short term pain relief effectiveness for mechanical neck pain.
Similarly, Vernon et al. (2007) estimated that the effect of manual therapy in mechanical chronic
neck pain, clinical evidence is of moderate to high quality. Surprisingly, there is lack of
conclusive evidence regarding the effectiveness of these interventions (Gross et al.,2004;Bronfort
et al.,2010; Kroeling et al.,2013) especially when used alone. Furthermore, no particular manual
therapy intervention was proven to be superior to other (Hurwitz et al.,2008).This uncertainty
may relate to high heterogeneity of parameters regarding small sample sizes, different
comparison groups, lack of long-term measurements and use of subjective outcome measures ,
thus increasing the need for larger and high-quality future randomized controlled trials (Franke et
al.,2015).However, it is worth noting that adverse effects are more likely to be reported after
cervical spine manipulation than mobilization (Hurwitz et al.,2005).

Maitland (2005) describes spinal mobilizations as passive rhythmical oscillation performed at the
beginning, within, or at the limit of range. Mobilizations are widely used by physiotherapists to
treat pain and stiffness is 5 grades (Table 2). The aim is to use small or large amplitudes of
movement to relieve pain, correct muscle imbalance and restore functional movements (Maitland,
2005; Grieve et al., 2015).
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Table 2 .Maitland’s grades of passive oscillatory mobilization

Maitland’s grades of passive oscillatory mobilization

Grade I: Small amplitude movement at the beginning of available range of motion
Grade I1: Large amplitude movement within the midrange of motion

Grade I11: Large amplitude movement at the end of the range of motion (into resistance)
Grade IV: Small amplitude movement at the end of the range of motion (into resistance)

Maitland mobilization Grade 11l and 1V for the treatment of the cervical and upper thoracic spine
significantly decreases neck disability index and the pain index (Cleland et al., 2007), as well as
increases the range of motion (Suvarnnato et al., 2013). Sandow demonstrated that by applying
joint mobilization in the thoracic spine, the risk due to cervical mobilization, which involves
cervical rotation (Sandow, 2011) is reduced. The application of the joint mobilization to the upper
thoracic spine has been reported to have a positive effect sometimes immediately on cervical
dysfunction, in conjunction with the provision of pain relief (Cleland et al., 2007).

An anteroposterior mobilization technique involves vertebral pressure being applied over the
vertebral segment that produces passive accessory movement without active participation of the
muscles related to that movement in an anteroposterior direction with the patient in supine
position. Egwu’ study (2008) showed significantly greater pain reduction in subjects receiving
ipsilateral AP mobilizations when compared to transverse oscillatory or cervical oscillatory
rotation mobilizations, but no significant difference when compared to ipsilateral PA
mobilizations.

Furthermore, Mulligan in the field of manual therapy firstly introduced in 1987 the Sustained
Natural Apophyseal Glides (SNAGS), whereas an increasing number of clinical texts provide its
effectiveness on neck pain (Grieve, 1991; Boyling and Palastanga, 1994; Petty and Moore, 1998).
Cervical (thoracic) SNAG is a group of painless techniques known as mobilization with
movement (MWM), which Mulligan developed to restore unrestricted movement (Mulligan,
1999).

A cervical/thoracic SNAG is applied with the patient in sitting position (Petty and Moore, 1998)
and thus the spine is in weight bearing position, which is considered more functional.

The concept of SNAGs involves a combination of therapist passive sustained glide of one
articular surface (within a joint) and an execution of the patient’s symptomatic active movement

simultaneously (Figure 3a, b, Figure 4). Usually, the therapist applies a sustained passive
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accessory zygoapophyseal glide postero- anteriorly towards the facet joint direction (along the
plane of the facet joint) (Exelby, 2001).

Figure 3.a Application of SNAGs technique and 3.b execution of the patient’s symptomatic active movement
simultaneously

Figure 4 Direction of sustained passive accessory zygoapophyseal glide along the plane of the facet joint

This “glide” is maintained as the patient moves actively to the desired range of physiological
movement and then whilst sustaining the end range position for few seconds applying
overpressure. The glide is released by the therapist as the patient returns to the starting position
for the active movement (Exelby, 2002). The active physiological movement is nearly always in
the direction of symptomatic movement loss-rotation, flexion, side bending (Mulligan, 1994) but
all movements both accessory and physiological are in a full pain free range of motion (Mulligan
1994a, 1999).

Existing knowledge suggests that the mechanisms of action of manual therapy include a mix of
three mechanisms- biomechanical, neurophysiological and/or placebo effects (Bialosky et al.,
2009; Bishop et al., 2011).Despite the evidence to support the possible effects of each one of the
above mentioned mechanisms (Coppieters and Butler, 2007; Calloca et al., 2006; DeVocht et al.,
2005), current literature presents a failure to determine their potential interaction.

The biomechanical factors of manual therapy involve the effect on joints, articular structures,
muscles, nerves or connective tissue, such as improving ROM, over passing restrictions, reducing
stiffness etc.(Calloca et al.,2006; Coppieters and Butler,2007) aiming to correct potential
dysfunctions detected during the physical examination. Such theoretical concepts include “the
intervertebral disc pathology hypothesis” (Mckenzie and May, 2003),” “trigger point, “spinal
stiffness” (Edgecombe et al, 2013). It has been reported that manual therapy techniques may lead
to structural changes, such as fluid uptake, resulting in improvements in ROM and pain relief
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(Beattie et al., 2010). Through massage, the pressure applied on muscles and soft tissue is
hypothesized to increase tissue extensibility and thus increasing joints’ range of motion and blood
flow (Weerapong et al., 2005). However, the effectiveness of MT associated only with
biomechanical factors is questionable, so additional mechanisms may be pertinent relevant.

The neurophysiological mechanisms of action involve effects mediated through the peripheral
nervous system, spinal cord and higher centers. The exact neurophysiological mechanism
underpinning the effects of spinal mobilization, has been well documented, however, still remains
unclear. With regard to spinal cord hypoalgesic effects, it is suggested that MT act as
“modulator” of pain (Boal and Gillette, 2004) as is speculated to provide a sensory input via large
A beta fibers to the central nervous system (dorsal horn of the spinal cord).

Melzack and Wall’s (1965) pain gate theory suggests that, within substantia gelatinosa in the
dorsal horn of the spinal cord there is “a gate”, where the transmission of the sensory information
from the primary afferent neurons to transmission cells, occurs. It is considered that spinal
mobilization stimulates large A beta fibers which impede the transmission of nociceptive
impulses; thus, ‘blocking the gate (Melzack and Wall, 2003).

With regard to peripheral mechanism, manual therapy approach can decrease the concentration
of inflammatory substances such as cytokine (Teodorczyk-Injeyan et al.,2006) and increase pain
mediator substances such as serotonin and [ -endorphins (Degenhardt et al.,2007) or
endogenous cannabinoids (McPartland et al.,2005) following a musculoskeletal injury.

Finally the literature suggests the involvement of supraspinal systems in mediating the treatment
effects of manual therapy. Wright (1995) highlights another theory of hypoalgesia; the
descending pain inhibitory system, which is recently the most dominant one for manual therapy.
This theory suggests there are two descending pain control systems, sympatho excitation and
sympatho inhibition, projecting from the Periaqueductal Grey matter (PAG) of the midbrain that
can be activated upon spinal mobilizations. The former system provides an immediate
hypoalgesic effect and utilizes noradrenalin as its neurotransmitter, which is non opioid and
originates from the dorsal PAG. The sympatho inhibition provides a delayed hypoalgesic effect
and utilizes serotonin; an endogenous opioid (Degenhardt et al., 2007). This system originated
from the ventral PAG. Bialosky et al., (2009) also reported that the neurotransmitter of the
descending inhibitory systems activate receptors at the interneuronal level in the dorsal horn of

the spinal cord, inhibiting the release of substance P, blocking pain transmission to CNS. The
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combined effect of these two systems, along with the pain- gate theory, may help to explain
immediate and longer term pain relief from spinal mobilizations.

Traditionally, manual therapy approach to the tissues is thought to involve bottom up mediated
factors, like stimulus intensity, but recently greater attention has been given on top down
mediated factors, like patients’ beliefs and expectations (Gifford, 2013; Tiemann et al.,
2015).Placebo treatment, patients’ expectations and psychosocial factors may be relevant to the
effectiveness of manual therapy. In other words, manual therapy intends to provide input into the
nervous system, as well as to activate the cortical areas of the brain to modulate its integral role in
producing pain experience. This possible mechanism of action in this study is also categorized in

neurophysiological effects of manual therapy related to supraspinal descending system.

2.2 Tactile Sensory training or Localization

Tactile acuity measured by two- point discrimination (TPD), is referred as the perceived ability to
identify the location and type of a tactile stimulus and is regarded to be altered in people suffering
from chronic pain (Moseley and Flor, 2012). Tactile acuity has been widely used in the clinical
practice to assess nerves’ injuries and evaluate patient’s progress and response to treatment
(Lundborg and Rosen, 2004).Tactile sensory information arises from sensory organs located on
the skin (cutaneous mechanoreceptors responding to mechanical stimulus including pressure,
vibration), ascends through synapses of afferent neurons (Ab large myelinated fibers) in the
dorsal column nuclei and lastly is sent to the somatosensory cortex of the brain (Cheung et
al.,2008).The most known area of brain referred to as representation of the physical body of a
person by a network of neurons is the primary somatosensory cortex (S1) (Flor, 2000; Stavrinou,
2007).1t has been reported that patients suffering from pain manifest different representation
compared to healthy individuals (Flor et al., 1997; Moseley et al., 2008) and a correlation
between shape and size of the above area with pain and disability was found (Flor et al., 1997,
Lloyd et al., 2008).In other words, it is shown that the cortical representation of body maps in S1
expands or contracts as a result of neglect and decreased use of the painful body part (Marinus et
al.,2011) leading into more decreased movement and increased pain (Flor,2000).Areas which are

normally devoted to specific body parts may start to overlap and the disrupted representations
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become blurred. Butler and Moseley call this phenomenon “Smudging of the virtual bodies” as

seen in the Figure 5 (Butler and Moseley, 2003).

Figure 5 Smudging in the virtual hand (Butler, 2003)

The results pooled by a systematic review with metanalysis showed that patients suffering from
chronic pain, including low back, limb pain demonstrated altered tactile acuity, whilst the two-
point discrimination threshold was increased. The lack of ability to determine the sense of touch
(loss of tactile acuity and increased TPD) is dependent not only on reduced tactile detection
(Moseley, 2008; Wand et al.2010) or impairment in transmission via neural pathways (van Rijh et
al., 2009) but also on a manifestation of altered somatosensory processing. Thus, persistent pain
was associated with cortical disruptions of the painful area (Catley et al., 2014). Noticeably, a
recent study of Harvie et al. (2018) has shown that tactile acuity is affected in people suffering
from chronic neck pain. More specifically, the impairment in discriminative ability is thought to
reflect cortical changes of the neurons and their synaptic mechanisms in the primary
somatosensory cortex (S1) (Flor, 2003; Maihofner et al., 2004) of the painful body part. The
deficits in TPD are not only present in the painful area but can be localized to different body sites
remote from the region of pain (Catley et al., 2014; Harvie et al., 2018). The adaptations in the
brain that are associated with chronic pain, include brain neurochemistry, structural changes/ grey
matter density, functional changes in the cortex (i.e. location, intensity and activation) often
called “cortical reorganization” (Wand et al., 2011; Catley et al., 2014) and have been reflected
by structural and functional brain imaging data on chronic low back pain (Flor et al.,1997, Wand
et al.,2011) complex regional pain syndrome (Maihofner et al.,2003; Pleger et al.,2006) or
phantom limb pain (Falla et al.,2007). Further to the above findings on chronic pain, Adamczyk

et al. (2018) and Holla et al. (2018) suggested that similar reduction in tactile acuity (increased
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TPD) was found when assessed patients with acute low back and neck pain respectively.
Interestingly, there is preliminary evidence to suggest that there is a negative correlation between
the number of days of onset of pain and tactile acuity in patients with acute mechanical pain in
the neck (Holla et al., 2018)

Based on these neuroplastic changes, physiotherapy has focused on techniques to enhance
sensory afferent stimuli to the Central Nervous System and aiming to normalize these altered
cortical representations, reverse the sensory impairment and alleviate pain. Various strategies
have been studied to induce patients develop an increased acuity of their altered body mapping,
including two point discrimination, graphaesthesia (Moseley, 2007; Moseley, 2008) termed
“Tactile Sensory training”.

Tactile Sensory Training is a promising treatment option for disorders that are associated with
maladaptive plasticity or disrupted synaptic connectivity, as in painful conditions. Localization,
which involves tactile sensory training without physical movement is thought to “sharpen” or
“refocus” the homunculus’ representation on the cortex of the brain and thus, improve the
movement and decrease the levels of pain (Moseley 2008; Louw et al., 2011). Haggard et al.
(2013) in their review, defines it “as somatosensory sharpening”. Several studies have been
conducted in amputees (Flor et al.,2001) and in complex regional pain syndrome (Pleger et
al.,2005; Moseley et al.,2008), revealing decrease of pain, enhance of function and body image,
presumably due to reorganization of the somatosensory cortex in the well known primary
somatosensory area (S1)( Flor,2000; Stavrinou, 2007). Although the exact mechanisms relating
S1 remapping and pain relief remains of a matter of conjecture (Di Pietro et al.2016), a possible
explanation might be that stimulus over the skin associated with attention and localization tend to
activate mechanical receptors (i.e. Meisner corpuscles and Merkel’s discs (Chung et al.,2013;
McGlone and Reilly,2010), thus providing a sensory input to the CNS, stimulating the fast
myelinated A beta fibers and inhibiting the transmission of nociceptive signals through slow,
non-myalinated C fibers, resulting in analgesic effects (Nijs et al.,2010). Another proposed
mechanism of action underlying this phenomenon could be the cortical reorganization through
cognitive educational approach. The tactile sensory training involves the patient concentrated,
attempting to identify the location and type of stimulus applied by the therapist and receiving
feedback on correctness, thus, educating the patient. In other words, tactile sensory training is a

mentally challenging approach, for which concentration and continuous feedback raises the
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attentional control and positively influences pain and movement (Moseley et al.,2008).The last
decades, greater attention has been reported in hands-off approaches, known as pain neuroscience
education or PNE (Moseley, 2002; Louw et al.,2015; Louw et al.,2016; Puentendura and
Flynn,2016) aiming to change patients’ cognition (Moseley and Butler,2015), pain relief and
decrease dysfunction (Louw et al.,2011) by educating them about neurophysiological and
neurobiological processes of pain. In recent studies, it was reported the effectiveness of pain
education through cognitive behavior approaches with functional resonance (Flor, 2008) and
transcranial magnetic stimulation of motor and sensory cortex (Tsao et al., 2008). Finally, authors
have suggested that passive techniques, such as localization technique may have a placebo effect
and symptom improvement. The explanation for a short term analgesia effect of placebo is
associated to opioid substance release (Simmonds, 2000), occurring through tactile sensory
stimulation.

To date only limited pathological conditions have been investigated in terms of tactile acuity and
cortical reorganization, such as low back pain ( Catley et al .,2014), phantom limb pain(Flor et
al.,2001), complex regional pain syndrome (Moseley et al.,2008), neck pain (Harvie et
al.,2018,Holla et al.,2018) whilst the positive effects of the sensory training have already been
suggested (Flor et al.,2001;Moseley et al., 2008;Wand et al.,2011), there is little evidence on

upper spinal area.
2.3 Summary of main findings from literature and scope of study

Review of the literature has shown that the delivery of manual therapy, which is classically
considered to be a “bottom-up” or a “hand-on” approach, is beneficial for patients suffering from
neck pain (Gross et al., 2010; Kay et al., 2012).1t is also believed that manual therapy could re-
organize and sharpen the homunculus and improve the mobility so that “top-down” effects in
manual therapy could be similar to the localization (Puentendura and Flynn, 2016). Tactile
sensory (localization) training, as a new “ top down” approach has been reported to have positive
effects on improving pain and function (Louw et al., 2015; Kalin et al., 2016) in people with
chronic musculoskeletal pain.

Despite this growing interest, to the best of our knowledge, there is a lack of consensus about the
effectiveness of tactile sensory treatment (localization) and the difference of interventional effect

between the manual therapy and localization in patients suffering from neck pain. Thus, the aim
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of this research is to investigate and compare the effects of manual therapy versus localization

training by tactile stimulus on pain intensity and mobility of the neck.

27

—
| —



SPECIAL PART
CHAPTER 3

3. METHODS

The purpose of the present study was to investigate the outcomes of neck pain treatment and
compare the immediate effects of manual therapy versus localization training by tactile stimulus

on pain intensity and mobility of the neck, after a single treatment session.
3.1 Hypotheses:
Null hypotheses
1. There is no significant difference of the interventional effect between manual therapy

and localization group

2. There is no significant difference of pain levels and cervical range of motion between

pre and post intervention to cervico thoracic spine
Hypotheses
1. There is significant difference of the interventional effect between manual therapy and
localization group (Group Factor)

2. There is significant difference of pain levels and cervical range of motion between

pre and post intervention to cervico thoracic spine (Time Factor)

Independent variable
The independent variable for this study was the group either manual therapy or tactile sensory

training group, in which each participant was randomly assigned to.
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3.2 Ethical Approval

Prior to the commencement of the study, ethical approval (Number 12144/1.04.19) was gained
through application of the research protocol to the Student Project Bioethical Committee of
University of Patras and according to the ethical standards of the Declaration of Helsinki
(APPENDIX A).

3.3 Study Design
A single-blind randomized clinical trial was conducted at the Clinical Rehabilitation Laboratory

of the Physiotherapy Department of the University of Patras, which is based in Aigion campus.

3.4 Data storage

Any paper copies with participants’ personal information were held in the supervisor’s office and
the electronic data was kept in a password protected computer and were only accessible to the
research supervisor and the postgraduate student. Data will be stored for 5 years after the project
completion and will be destroyed in line with the University of Patras protocols on confidential

waste.

3.5 Recruitment Strategy

Volunteer adults suffering from neck pain have been invited to participate in the study.
Recruitment was performed by verbal announcements, via social media and local newspaper
adverts (i.e. posters have been displayed on notice boards at the Aigion Campus of the University
as well as on University’s social media page with details and information related to the study
(APPENDICES D, E). Additionally, the project supervisor sent an email to staff and students,
inviting individuals to participate in the study. All those who expressed an interest, received an
email in response with attached information, enabling them to self-exclude themselves (if they
were not eligible for participation) (APPENDICES C, F). Eligible subjects were invited for an
initial screening and self report of demographic and a health history questionnaire was also
recorded (APPENDICES G, H).
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3.6 Inclusion and Exclusion criteria

Eligible patients had to present with neck pain for at least 1 week prior to their recruitment.
Patients were excluded if they could not read or understand spoken /written Greek, were under
the age 18 and over 65, had undergone spinal surgery in the area of focus, had any skin condition
preventing them from receiving tactile stimuli, had any contraindications to manual therapy
(vertebral arteries insufficiency, spinal instability, steroid medication use, malignancy) (Dewitte
et al.,2014) present any symptoms related to neurological conditions altering sensation (i.e.
peripheral neuropathy, multiple sclerosis, diabetes), had diagnosis of radiculopathy with high
irritability (Table 3). All participants were required to completed and pass, a health questionnaire
(APPENDIX F). This ensured each participant was clear of contraindications, ‘red flags’ and any
other additional factors included in the exclusion criteria (Hutting et al., 2018).Given the absence
of red flags signs, no imaging was required or indicated according to relative guidelines
(Haldeman et al., 2010).

Table 3.Inclusion and Exclusion Criteria

Participants should suffer from neck pain for at | Trauma/surgery to the CxTx in past
least 1 week

Participants must be between the ages of 18-65, | Skin allergies/ irritation/ dermatological conditions
including both males and females (dermatitis, eczema)

Participants able to understand spoken and | Neurological disorders such as altered sensation,
written Greek peripheral neuropathy, multiple sclerosis

Participants must be able to give informed | Vertebral arteries insufficiency
consent

No previous adverse effects to manual therapy | Steroid medication use
Spinal instability
High irritability
Radiculopathy
Malignant neoplasm

Cervical myelopathy

Those who answered YES to any of the
questions in the health screening questionnaire,
suggesting having contraindication on treatment
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3.7 Sample size

There was no relevant previous research available in neck pain to suggest the minimum number
of subjects required for adequate statistical power to detect a treatment effect. Based on previous
studies in different areas of focus which have applied tactile sensory training, they have used
between 15 and 60 participants (Barker et al.,2008;Louw et al.,2015; Ryan et al.,2014; Harvie et
al.,2018).Due to time restrictions and sample availability, researchers aimed for a convenience
sample of 30 participants. Subjects were eligible to take part if they met the inclusion criteria
(Table 3).

3.8 Informed Consent

Prior to participation the study informed consent took place by the principal investigator
(Master’s student) and all subjects were able to ask questions before their written consent
according to the ethical standards of the Declaration of Helsinki. The researcher gave explanation
of the procedure and participants were reminded at this point that they are free to withdraw from
the study at any point. The participants were asked to sign two copies of the consent form
(APPENDIX B) one for themselves to keep and one for the researchers to retain in the
University’s file. Participants were reminded that the data gathered/analyzed will be confidential,
thus maintaining patient’s anonymity. Anonymization was achieved by assigning all participants
a numerical identity (healthy subjects in the pilot study #P1-#P20 and study participants #T1-
#T30) corresponding to the order in which they arrived. This was to reduce assessor bias and to

maintain confidentiality.

3.9 Pilot study

It took approximately 2 weeks to design and pretest the study protocols and forms and design the
9 block grid (required for the localization intervention) (Figure 8). A pilot study, using 20 healthy
subjects incorporating the series of intervention and measurement relevant to the study was
carried out two weeks prior to the data collection of the patient population, to standardize the
timings, logistics of the procedure, use of equipment, standardization of the instructions and
patient comfort. Leon et al. (2011) found that pilot studies are necessary in the planning and
design of a larger trial. Also, pilot studies reduce measurement error, confirm that the treatment

dose is appropriate and provide the opportunities to make amendments in the methodology of the
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main study, so as to enhance the rigor, by pinpointing any potential problems in the method
(Thabane et al., 2010). More specifically, the 20 healthy participants were seen twice within two
weeks, in order to undertake a test retest reliability study on neck ROM measurements and on
algometer testing performed by the tester. During the first visit, the postgraduate student
measured the mobility of all neck movements (flexion, extension, lateral flexion and rotation)
using the bubble inclinometer. Each movement was measured three times and an average out of
the three trials was calculated and recorded. Three PPT measurements using the algometer were
also screened, one centrally (in the middle of 5" square of the 9 block grid) one on the left (in the
middle of 4" square) and one on the right (in the middle of 6™ square) in order to define the area
tested and ensure repeatability. (Figure 16) During the second visit, the following week, the same
measurements were performed by the same assessor. Additionally, a trial of the sensory training
(localization) technique, using the 9 block grid, was conducted for 1 minute to standardize the
instructions for the main study. Results from the pilot study were used to calculate the intra

examiner reliability of the assessment tools, the bubble inclinometer and the algometer.

3.10 Randomization
Prior to data collection, the participants were randomly assigned into either the tactile sensory
stimulation group or the manual therapy group, with mobilizations and, using a randomized

number table designed by an on line software (www.randomizer.org) in a private room in the

Clinical Rehabilitation lab, to reduce allocation bias (Nunan et al.,2018)

3.11 Blinding

Assessors’ blinding was not possible, due to the researcher and therapist being involved in
collecting and analyzing the data. On the other hand, participants’ blindness was feasible as we
ensured that the participants were not informed about the hypotheses of the research treatment

approaches and the expected outcome.
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3.12 Outcome Measures

In the present study both patient-reported outcomes (PRO) and clinical based outcomes (CBO)
were used to monitor aspects of neck pain as well as to monitor the effectiveness of the
interventions. The use of various outcome measures and assessment tools assessed many
dimensions of neck pain including pain intensity, disability, functionality, general health status as

well as psychosocial aspects (Bombardier, 2000).

Self reported neck and thoracic pain intensity was evaluated using 0-10 Numeric Pain Scale
(NPRS), as it is commonly used in various spinal pain studies (Moseley,2002; Moseley,2003;
Moseley 2005b) and clinical practice .In this 11-point numeric linear scale, higher scores indicate
greater pain intensity. Patients were asked to rate their average pain intensity, their pain at best

3

and worst, ranging from '0' representing “no pain” to 'l10' representing the “worst pain
imaginable” (Hawker et al., 2011). Cleland et al. (2008) found that the minimum detectable
change (MDC) and minimal clinically important difference (MCID) for the NPRS to report a true
difference were 2.1 and 1.3 points, respectively, in patients with mechanical neck pain.

The NPRS has previously shown adequate reliability and validity in patients with chronic pain
conditions, including neck pain (Childs et al.,2005; Cleland et al.,2008; Hawker et al., 2011).The
NPRS has good sensitivity, high responsiveness and generates data that can be statistically

analyzed (Pontinen ,1998) ( APPENDIX G).

Pain Pressure Threshold (PPT) is defined as the minimal amount of pressure for which a
stimulus is perceived as painful (IASP, 2012), measured through an algometer kg/cm? and it is
also used to objectively measure pain. Potter et al. (2006) found algometry a stable and ideal tool
to objectively measure an individual’s pain. Chesterton et al. (2007) concludes that pressure
algometry, when used with correct technique is a highly reliable measurement of PPT. Walton et
al. (2011) indicates that the algometer is reliable and has an excellent intra rater reliability of
ICC=0.94-0.97 and an inter rater reliability of 1CC=0.79-0.90.PPT is measured either with an
electronic or analog handheld algometer (Figure 6).1t is generally accepted that even simple
devices are considered sufficient for clinical purposes (Ylinen et al., 2007). According to
Andersen et al. (2002) neck and shoulder pain is associated with low-pressure pain threshold

(PPT) values. The minimum detectable change (MDC) for PPT to report a true difference in the
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upper trapezius muscle in  subjects with NP has been determined in
47.2 kPa = 0.48 kg/cm? (Walton et al., 2011).

Range of motion is the measurement of movement around a joint and is one the many outcome
measures used in clinical practice (Everrett and Kell, 2010) during the clinical examination of
individuals with cervical spine problems. Goniometry is a method of objectively measuring active
or passive movement and can determine patient baseline, clinical decision making and
intervention effectiveness (Gajdoosik and Bahannan, 1987). Manual goniometer technique
includes visual estimation, universal goniometer, and inclinometer, whereas digital means include
electrogoniometers photographic images (Norkin and White, 2017). Each goniometer method has
varying levels of measurement reliability (Akizuki et al., 2019) which affects its effectiveness for
therapists within the clinical environment.

Bubble inclinometer is a valid instrument that assesses the range of motion of the cervical spine
and it is found that the inter-examiner reliability ranged from 0.80 to 0.93 (“good to excellent™)
(Williams et al., 2010), whereas the minimum detectable changes were large for neck flexion and
extension (13 to 21°). (Figure 7)

Neck Disability Index (NDI) is a patient-completed, condition-specific functional status
questionnaire with 10 items including pain, personal care, lifting, reading, headaches,
concentration, work, driving, sleeping and recreation to evaluate disability in patients with neck
pain (Vernon and Mior, 1991).Each section is scored from 0 to 5 and the total score is expressed
in a percentage (Vernon and Mior,1991) The NDI has sufficient support and usefulness to retain
its current status as the most commonly used self-report measure for neck pain throughout the
word. It is a valid and reliable tool (Howell, 2011) designed to measure function, it has been
translated in Greek with high internal consistency (Cronbach alpha: 0.85) and very good test-
retest reliability into Greek (ICC: 0.93) (Trouli et al., 2008). The minimum detectable change is
reported at 5 points out of 50, and it is recommended that 7 points is the minimum clinically
important difference (MacDermid et al., 2009). However, the NDI was used only at baseline, to
estimate the amount of disability of each subject. Due to the short term treatment utilized in the
study (only cross-sectional data) NDI could not be justified to have changed the sample’s
disability levels (APPENDIX J).
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Hospital Anxiety and Depression Scale (HADS) has been firstly introduced by Zigmond and
Snaith (1983) to provide clinicians with an acceptable, reliable, valid, practical tool for
identifying and quantifying depression and anxiety. The HADS showed evidence of reliability
and validity in population with neck pain (Bicer et al., 2004).The HADS questionnaire has been
translated and widely used in over 25 countries and consists of 14 questions rated on a 4-point
Likert scale (range 0-3). It is designed to measure anxiety and depression (7 items per subclass)
and the score is obtained for each subcategory separately but also from the sum of all 14
questions. In this clinical study the validated Greek version by Michopoulos et al. (2008) was

used, which showed good psychometric properties (APPENDIX 1).

Global Rating of Change Scale (GRoC) is very commonly used in clinical research, particularly
in the musculo-skeletal area (Jull et al., 2002; Kay et al., 2005; Koes et al., 1992). It is designed
to quantify a patient's improvement or deterioration over time, usually either to determine the
effect of an intervention or to chart the clinical course of a condition .GRoC is a 7-point scale
ranging from 1(a great deal better), through 0 ( no change),to +7 (a very great deal worse)(Tseng
et al.,2006). It is widely used to evaluate change in neck pain (Tseng et al.,2006; Izquierdo Perez
et al.,2014) because of its validity and clinical relevance(Kamper et al.2009).Participants were

requested to complete the questionnaire at baseline (APPENDIX K).

3.13 Assessors

The main researcher of this study, who is a postgraduate physiotherapy student with fifteen years
of clinical experience, explained the procedure to the participants and collected the information at
baseline. All the measurements and data recording pre and post intervention, were performed by
the main researcher, after being trained on the assessment tools. In addition, the latter was the
therapist who applied the localization intervention to the tactile sensory training group. The
therapist throughout the manual therapy intervention was the project supervisor, who is an

experienced manual therapist with more than 20 years of clinical experience.
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CHAPTER 4

4. Experimental Procedure

4.1 Materials
The Pain Pressure Threshold was measured with an analog handheld algometer (Wagner FDX-20
device) with a surface area at the round rubber tip 1cm?. The algometer probe tip was applied

vertically to the skin at a rate of Kg/ cm?/s. (Figure 6).

Figure 6.Handheld Analog Pressure Algometer
Wagner Instruments, FDK-20

The cervical range of motion was measured using a Baseline Bubble inclinometer (Figure 7).

Figure 7.Bubble inclinometer

A 9 block grid was designed for the experimental procedure using cardboard. The size of the
paper was based on the minimal two point discrimination in the neck area. According to Elsig et
al. (2014) the mean two point discrimination threshold is 2.975 cm at C2 and 3.27 cm at C7.
Catley et al. (2013) and Harvie et al. (2017) have reported a mean of 4.59 cm and 3.5cm
respectively. Therefore, the distance between the middles of the blocks should be greater than the

2 point discrimination figures so as to be perceived, it was agreed at 5 cm. (Figure 8)
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Figure 8.Localization 9 -block Grid design

In addition, a standard plinth, a Stopwatch and a stylus pen was used in the study procedure.

4.2 Assessments

Two assessments were performed to each patient; pre and immediately post intervention. These
assessments included measurements of pain (NPRS and PPT), and neck ROM in order to quantify
their pain, level of mobility and function. These post treatment measurements were taken
immediately after intervention, hence providing data regarding the effect of the pain gate theory
and sympathoexcitation movement system within the descending pain inhibitory system. Self
demographic information (gender, age, occupation, height, weight as well as self-reported
questionnaires (history, NDI, GRoC and HADs) were completed at baseline only, to determine

participants’ function , general health, depression and anxiety levels.

The PPT was measured by a trained physiotherapist, with a Wagner FDX-20 device (Wagner
Instruments, Greenwich, CT) with a surface area at the round rubber tip 1cm?. The algometer
probe tip was applied perpendicularly to the skin at a rate of Kg/ cm?/s on the muscle tissue. With
the patient seated three points were marked on the participants’ skin with a pencil to ensure that
the second measurement will be recorded from the same area as the first to increase reliability.
The number 5 (of the 9 block grid), one point at the right (6™ square of the grid) and one point at
the left (4™ square of the grid).These criteria ensured the experiment can be repeated and furthers
researchers would have detailed knowledge of the methodology. After providing standardized
instructions, the examiner applied force via the algometer until the participant felt that pressure
sensation turned into an unpleasant feeling, the participant pressed a hand switch when this is felt

or stated “stop” and the score was noted. The PPT of the participants was assessed by the same

37

—
| —



examiner to reduce inaccuracies when collecting data. Two measurements (pre and within 1
minute immediately post intervention) were recorded at the previously described sites in the same

order, starting centrally (5), left (4) and ending right (6) (Figure 9).

Figure 9 Pressure Pain Threshold measurements using an algometer, pre and post intervention

Prior to neck ROM measurements all patients were requested to carry out all neck movement to
familiarize themselves with the procedure and to reduce the creep phenomenon (Farooq et al.,
2006). Patients were given consistent verbal instructions and were asked to perform active
movement as possible up to the beginning of pain otherwise to the fullest extent of mobility of
flexion, extension, lateral flexion to the right, lateral flexion to the left (in sitting upright position
with the arms relaxed on the plinth and feet on the floor horizontally and head in a neutral
position) (Christensen and Nilsson, 1999). Left and right cervical rotations were performed with
the patient lying supine. These movements were performed three times each; the scores were
recorded and averaged. Neck mobility measurements were conducted pre and post treatment.

Figure 10.a Cervical Flexion / b. Extension ROM measurements Figure 11. Cervical Lateral Flexion
ROM Measurements
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The cervical flexion /extension ROM was measured with the patient in sitting- upright position
unsupported, with hips and knees flexed 90° degrees, feet resting on the floor and arms at the
side. The assessor positioned the bubble goniometer in the saggital plane in the midline of the
participant’s head. The patient should have a starting point in the middle position, which was

corrected by the therapist. (Figure 10a, 10b)

The cervical lateral flexion ROM was measured with the patient in sitting- upright position
unsupported, with hips and knees flexed 90° degrees, feet resting on the floor and arms at the
side. The assessor positioned the bubble goniometer in the frontal plane in the midline of the
participant’s head. The patient should have a starting point in the middle position, which was
corrected by the therapist. (Figure 11)

The cervical rotation ROM was measured with the patient in supine without a pillow behind the
head, with the legs extended and the arms relaxed at the side of the trunk. The assessor positioned
the bubble goniometer between the eyebrows in the center of the participant's forehead. The
patient should have a starting point in the middle position, which was corrected by the therapist.
(Figure 12)

Figure 12.Cervical Rotation ROM measurements
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4.3 Interventions

4.3.1 Manual Therapy Group

Following baseline assessment, participants assigned into manual therapy group received a single
session of MT including, one minute AP technique in the C7-T1 vertebral segment and 2 minutes
SNAGsS rotation into T1-T2 and T3-T4 level.

With the subject lying supine on an adjustable plinth the researcher palpated and marked the
C6,C7,T1,T2,T3, T4 vertebral segments in an attempt to enhance reliability and validity of
palpation. The therapist held C6 and applied AP mobilization (as described by Maitland et al.,
2005) in C7-T1, Grade Il or Grade Ill for 1 minute, at a frequency of 2 HZ (metronome)
following the movement plane of the cervical zygapophyseal joints (downslope or upslope)
(Dewitte et al.,2014; McNair et al.,2007). The amount of treatment to the right or left was based
on patients' symptoms, identified hypermobility and therapist’s clinical reasoning and decision
making. (Figure 13) Then, with the patient in a sitting position at the edge of the plinth and with
feet touching the floor, the therapist located the T1-T2 level and placed her hand unilaterally.
Afterwards, the participant was asked to actively rotate to the right for 30 seconds and to the left
for 30 seconds (approx 10 times each) while the therapist gently guided the glide through the
movement, thus performing a SNAG in rotation. (Figures 14 a, b, ¢). The T3-T4 segment SNAGs
mobilization followed, as described in figure 15, with the same dosage into right and left rotation.
The force was applied parallel to the facet plane (Exelby, 2002) (Figure 3) and at the end of the
available pain free range an overpressure was administered. SNAGs technique was chosen, as it
is suggested for painful movement dysfunctions and in contrast to other manual therapy
techniques is performed with the spine under normal load bearing conditions. Further, it includes
active and passive elements of physiological movements with accessory glides, within the
available range of movement and it is under patient’s control. During the application of SNAG
technique, the participant should be pain free and was instructed to stop in case pain was

produced.
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Figure 14.Application Mulligan SNAGs mobilization technique to TI-T2 spinal level
a) Starting position b) rotation to the right c) rotation to the left

. [

Figure 15.Application Mulligan SNAGs mobilization technique to T3-T4 spinal level
a) Starting position b) rotation to the right
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4.3.2 Tactile sensory training (Localization) group
For the localization group a paper with a 9 block grid on a body chart was designed (Figure 8) for
the cervicothoracic area. The localization training was performed for 3 minutes, in order to be in

accordance with the first’s group treatment duration.

\ ;I\ i T4 level
\ . \ J

Figure 16 Application of the 9 block grid in the cervicothoracic area for localization training group

Participants were asked to sit in normal relaxed position shirtless or with straps removed. The
therapist applied the 9 block grid between C6 and T4 (Figure 16).At first, the staff taught the
participants, viewing the body chart and the 9 block grid, which square (1-9) was being touched
by a pen in order to familiarize them with the procedure. Subsequently, whilst the therapist
touched randomly one of the 9 grids on the lower cervical- upper thoracic spine, the participant
was requested to answer which number was being touched, and gave continuous verbal feedback
as to the location of the stimulus. With a successful identification of the grid, the therapist
proceeded and the next area was tested (Figure 17). In the event of incorrect response, the same
grid was touched again, and then the therapist identified the correct stimulated grid, in essence
helping the patient to develop greater attention and localization ability. The sequence of areas
stimulated was at random and decided upon discretion of the therapist. In order to limit the effect
of therapist and patient interaction on treatment outcome, patients in both groups were asked

about discomfort and symptom reproduction during interventions.
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Figure 173, b. Tactile sensory (localization) training

4.4 Data Analysis

Collected data was manually entered into Microsoft Excel 2007 and then a statistical testing was
carried out using the IBM Statistical Package for Social Science (SPSS) Software (version 24)
Chicago, IL).

Descriptive data was reported as mean, range, minimum, maximum and standard deviations for
continuous variables and in frequencies and percentages for nominal data. The results were
illustrated through graphs, figures and tables.

For the testing of intra rater reliability of test- retest measures of ROM and PPT, performed in the
pilot, reliability was reflected by Intraclass Correlation Coefficients (ICCs) via a two- way
random model.

For the data normality, a Shapiro Wilk’s test was conducted to determine if the row data was
normally distributed. Then, the non parametric normative data was tested for statistical
significance utilizing Wilcoxon statistical test within group and or Mann Whitney U test between
groups. Statistical significance was accepted at p<.05 (in line with the other studies of similar
nature).

Assuming parametric data and homogeneity between groups, the independent samples t-test was
performed between the two groups (manual therapy versus localization group), and the paired
sample t-test was conducted for the within-group comparisons of the measurements before and
after the interventions. Null hypotheses of no difference were rejected if p-values were less than
0.05.
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Two way Mixed Analysis of Variance (ANONA) was performed for the comparison of
interaction of time (pre and post treatment) and group ( localization and manual therapy group).

Null hypotheses of no difference were rejected if p-values were less than 0.05.
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CHAPTER S
5. RESULTS
In this randomized single blind clinical trial the extent of change in NPRS, PPT and neck

mobility was compared between patients with neck pain who underwent manual therapy or tactile
sensory (localization) training. Patients’ recruitment and data collection took place between
November and December 2019.Thirty eight patients were recruited, out of which four patients
were excluded as not meeting the eligibility criteria, one patient declined to participate and 4 for

other reasons (Diagram 1) such as lack of time, difficulty in transportation and personal reasons.

Diagram 1 Flow Diagram of patient recruitment and retention (modified Consort 2010 Flow Diagram)
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5.1 Sample Characteristics (N=30)

A sample of 30 patients ( 23 females, 7 males) aged 28.63 + 12.49 years (ranging between 18-64
years) with neck pain, who met the inclusion criteria were randomly assigned into 2 equal
groups(n=15). In particular, 11 females and 4 males aged 26.4+9.66 years were randomly
allocated in localization group and 12 females and 3 males aged 30.87 +=14.81 years in manual
therapy group. There were no differences in participants’ demographics (age, height, weight,
BMI) between the tactile sensory (localization) training group and manual therapy group (p-
values>0.05). Table 4 outlines the descriptive characteristics for intervention groups, manual
therapy and tactile stimulation training group. Tables 5 shows sample demographic
characteristics concerning marital status, formal level of education, working hours per day, study
hours per day, whereas Tables 6-11 display sample’s clinical characteristics such as location,
description and 24 h pattern of pain, frequency and chronicity of pain at baseline. The majority of
patients reported subacute or chronic neck pain (90%), and only 3 patients (10%) suffered from
acute neck pain with the complaint of less than 4 weeks (Table 11 ). A notable percentage of
patients responded to Global Rating Scale of Change that their condition has no substantial
change (33.33%) or is getting worse (40%) over the past 6 months (Table 12). Table 13 outlines
sample’s scores in Neck Disability Index and Hospital Anxiety and Depression self reported
questionnaires at baseline. Table 14 describes sample’s Descriptive Statistics Pre — Post treatment
for all measurements (NRPS, PPT, and ROM).

Diagram 2 Sample and Groups Demographic Characteristics Gender

25 1
20 A
15 -
m female
10 -
H male
5 -
0 . . .
Sample  Localization = Manual
N=30 Group N=15  Therapy
Group N=15
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Table 4 Sample Demographic Characteristics (N=30)

Mean(+SD) Min- Max Localization Manual Therapy
N=30 N=30 Group Group n=15
n=15
Age (years) 28.63(+12.49) 18-64 26.4+9.66 30.87+14.81 0.461
Height(m) 1.74(x0.099) 1.54-1.95 1.71%+0.09 1.70£0.11 0.746
Weight(Kg) 78.5(£15.40) 50-107 72.26+17.80 70.6113.17 0.713
BMI(Kg/m?) 24.61(x3.61) 18.59- 24.40£3.99 24.33*£3.33 0.958
33.13

SD=standard deviation

Table 5 Sample Demographic Characteristics (N=30)

Frequency % |
Gender Female 23 76.67%
Male 7 23.33%
Formal Level of Education High School 22 73.33%
University 8 26.67%
Marital Status Single 24 80%
Married 5 16.67%
Divorced 1 3.33%
Working Hours None 11 36.67%
Part Time (<8 hours) 8 26.67%
Full Time(>8 hours) 11 36.67%
Study Hours/ PC hours Few (<4 hours) 17 56.67%
Several( 4-8 hours) 11 36.67%
Many(>8 hours) 2 6.67%
([« )



Table 6 Sample Clinical Characteristics (Pain Location at baseline)

Pain area Frequency
(%) Baseline
Posterior area of the head Left (1) 4 (13.33%)
Posterior area of the head Right (2) 26 (86.67%)
Posterior area of the neck Left(3) 27(90%)
Posterior area of the neck Right(4) 4(13.33%)
Shoulder Left (5) 4(13.33%)
Shoulder Right (6) 7(23.33%)
Scapular area left (7) 23(76.67%)
Scapular area right (8) 24(80%)
Lower Posterior Thoracic area Left (9) 1(3.33%)
Lower Posterior Thoracic area Right 10) 1(3.33%)
Upper anterior area of the head Left (11) 4(13.33%)
Upper anterior area of the head Right (12) 3(10%)
Lower anterior area of the head Left (13) 4(13.33%)
Lower anterior area of the head Right(14) 3(10%)

Table 7 Clinical Features/Symptoms at baseline Sample n=30

Frequency (%)
at baseline

Dizziness 15 (50%)
Vertigo 5(16.67%)
Hyposensitivity 1(3.33%)
Numbness 5(16.67%)
Pins & Needles 5(16.67%)
Weakness 7(23.33%)




Table 8 Clinical Features/Pain Description at baseline Sample n=30

Frequency (%)
at baseline

Dull 7(23.33%)
Sharp 9(30%)
Superficial 4(13.33%)
Deep 12(40%)
Diffuse 4(13.33%)
Localized 16(53.33%)
Constant 15(50%)
Intermittent 15(50%)

Table 9 24h Pattern of Pain at baseline

Frequency (%) Frequency (%) Frequency (%)
Sample n=30 Localization Group  Manual Group
n=15 n=15
Wakes me at night 4 (13.33%) 2(13.3%) 2(13.3%)
Difficult to sleep 5(16.67%) 2(13.3%) 3(20%)
Worst in the morning 16(53.33%) 9(60%) 7(46.67%)
Worst in the afternoon 8(26.66%) 4(26.67%) 4(26.67%)

Table 10 Frequency of Pain at baseline

Frequency (%) Frequency (%) Frequency (%)
Sample n=30 Localization Group  Manual Group
n=15 n=15
Rarely 1(3.33%) 0(0%) 1(6.67%)
1-2 days a week 14 (46.67%) 8(53.33%) 6(40%)
5-6 days a week 11(36.67%) 7(46.67%) 4(26.67%)
Everyday 4 (13.33%) 0(0%) 4(26.67%)
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Table 11 Duration (Chronicity) of Pain at baseline

Frequency (%) Frequency (%) Frequency (%)
Sample n=30 Localization Group  Manual Group
n=15 n=15

1week-1month 3 (10%) 0 (0%) 3 (20%)
1month-3months 2 (6.67%) 2 (13.33%) 0 (0%)
6months 6 (20%) 3 (20%) 3 (20%)
1 year 7 (23%) 4(26.67%) 3 (20%)
2-byears 10 (33.33%) 4(26.67%) 6 (40%)
>5years 2 (6.67%) 2(13.33%) 0 (0%)
Total 30(100%) 15(100%) 15(100%)

Table 12 Global Rating Scale of Change at baseline

Frequency (%) Frequency (%) Frequency (%o)
Sample n=30 Localization Group  Manual Group
n=15 n=15
A very great deal better 0 (0%) 0 (0%) 3 (20%)
A good deal better 4(13.33%) 2 (13.33%) 2 (13.33%)
A little better 4 (13.33%) 4(26.67%) 0 (0%)
No change 10 (33.33%) 3 (20%) 5 (33.33%)
A little worse 9 (30%) 3 (20%) 6 (40%)
A good deal worse 3 (10%) 3 (20%) 0 (0%)
A very great deal worse 0 (0%) 0 (0%) 0 (0%)
Total 30(100%) 15(100%) 15(100%)

Table 13 Neck Disability Index (NDI) and Hospital Anxiety and Depression scale at baseline (N=30)

Sample N=30 Localization Manual Therapy
Mean(+SD) Min- Max Group n=15 Group n=15 Significance
Mean(+SD) )\ CELTES))) P value
NDI score 21%(==0.09) | 4%-44% 22%(%0.10) | 10%-44% 19% (=£0.08) 4%-36% 0.359
HADs 11.83(%5.91) | 5-24 12.07(%£6.11) 5-24 11.60(%£5.91) 5-21 0.838
Total
HADs 7.97(£3.92) | 2-15 8.07(*4.15) 2-15 7.87(£3.81) 4-15 0.902
Anxiety
HADs 3.87(*=2.67) | 0-11 4(£2.62) 1-9 3.73(*2.81) 0-11 0.624
Depression

—
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5.2 Sample Data Analysis Pre and Post Intervention

All data was assessed by Shapiro Wilk’s test to ensure normal distribution. Statistical analysis
Paired t test or Wilcoxon Matched Pair Signed- Rank test pre and post intervention were
conducted to all sample participants to investigate the effectiveness of the time in dependant
variables of NRPS, PPT and neck ROM.

There is evidence to suggest that “my pain now” was less post treatment (3.47+1.43) than pre
treatment (4.63+1.40) in the study sample (p-value<0.001).

With regard to PPT, the paired t test demonstrated a numerical decrease of the pain pressure
threshold in the study but the changes were not statistically significant (p>0.05).

The statistical analysis paired t or Wilcoxon test pre and post intervention revealed statistical
differences (p<0.001), and, in conjunction with the descriptive data, demonstrated that neck range
of motion improved in all directions. Most of the movements had an increase of more than 3°
between pre and post intervention evaluations, still not enough for a detectable change in bubble

inclinometer (Table 14).

Table 14 Sample Descriptive Statistics Pre — Post treatment
Measurements PRE POST

ALL patients INTERVENTION INTERVENTION
N=30 All patients ( All patients (N=30)

Mean(+SD) Min- Max Mean(+SD) Min- Max p- values
NRPS best 1.5(£1.57) | 0-5
NRPS worst 7.2(=158) | 3-10
NRPS now 4.63(+1.40) | 2-8 3.47(£1.43) 1-7 0.000***
PPT central 410(£1.25) | 2.2-7 3.93(+1.34) 1-7.6 0.359°
PPT right 3.94(+1.34) | 1.6-76 3.89(+1.35) 1.4-78 0.569
PPT left 3.92(+1.36) | 1.4-7.6 3.99(£1.25) 1.4-7.6 0.514
ROM Rotation R | 74.78(£6.41) | 64-90 78.42(£4.93) 70-90 0.000**?
ROM Rotation L | 72.11(£9.05) | 46-86 76.20(*8.62) 55-90 0.000**
ROM Lateral 40.67(£7.27) | 25-51 45.78(+7.55) 30-60.67 0.000***
Flexion R
ROM Lateral 37.98(8.16) 22-53 41.68(=7.86) 25-55 0.000**
Flexion L
ROM Flexion 47.80(x9.21) 24.33-65 50.54(=8.88) 32-67.33 0.000**2
ROM Extension 49.49(£10.42) | 26.67-70 52.14(£9.03) 35-68 0.002***

*statistical significant (p<0.05), **very statistical significant (p<0.001)
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a. The difference scores for OMs pre and post were not randomly distributed, as assessed by ShapiroWilks test-,
thus a nonparametric Wilcoxon Test for related samples was conducted.

5.3 Reliability Measurements (pilot study)

During the pilot study, test-retest reliability results in a week interval, were used to calculate and
ensure the within experiment intra-examiner reliability for the neck ROM goniometer (bubble
inclinometer) and Pressure Pain Threshold (algometer). Reliability was calculated using the two
way random average measures, reflected by Intraclass Correlation Coefficient (ICC) for absolute
agreements. For the interpretation of reliability scoring it was considered as excellent if ICC was
>(0.75, satisfactory to good 0.40- 0.75 and poor <0.40 (Fleiss, 1986). For the pilot study and intra
rater reliability testing, 20 healthy participants (8 females, 12 males) aged between 18 and 50
years (mean 22.5+6.95) were recruited. Reliability was excellent for ROM measurements (ICC
@2 ranging from 0,894-0.97, 95% CI 0.772-0.994, p<0.0001, and very good for PPT
measurements (ICC, ) ranging from 0,748-0,903 , 95% CI= 0.461-0.960, p<0.0001). Reliability

results are summarized in Table 15.

Table 15 Intra rater Reliability Measurements in healthy participants (N=20)

Intra class Correlation 95% Confidence Interval
(1ICC)° Lower —Upper Bound

ROM Right Rotation 0.913% 0.797-0.964

ROM Left Rotation 0.984° 0.960-0.994

ROM Lateral Flexion (R) 0.945% 0.867-0.978

ROM Lateral Flexion (L) 0.894% 0.744-0.957

ROM Flexion 0.902* 0.772-0.960

ROM Extension 0.970° 0.927-0.988

PPT central 0.816° 0.592-0.923

PPT right 0.748% 0.461-0.892

PPT left 0.903% 0.772-0.960

Two-way mixed effects model where people effects are random and measures effects are fixed.

a. The estimator is the same, whether the interaction effect is present or not.

b. Type A intraclass correlation coefficients using an absolute agreement definition.
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5.4 Localization (tactile stimulation) Group (n=15)

11 females and 4 males aged 26.4+9.66 years were randomly allocated in localization group, as
outlined in Diagram 2 and Table 4. Tables 9-11 display group’s clinical characteristics such as
24h pattern of pain, frequency and chronicity of pain at baseline. The majority of patients
reported subacute or chronic neck pain (>85%), and only 2 patients (13.33%) suffered from acute
neck pain with the complaint of less than 3 months (Table 11). A notable percentage of patients
responded to Global Rating Scale of Change that their condition has no substantial change (20%)
or is getting worse (40%) over the past 6 months (Table 12). Table 13 outlines group’s scores in
Neck Disability Index and Hospital Anxiety and Depression self reported questionnaires at
baseline. Table 16 describes group’s Descriptive Statistics Pre — Post treatment for all
measurements (NRPS, PPT, and ROM).

5.5 Localization (tactile stimulation) Group Data Analysis Pre and Post Intervention

All data was assessed by Shapiro Wilk’s test to ensure normal distribution. Statistical analysis
Paired t test or Wilcoxon Matched Pair Signed- Rank test pre and post intervention were
conducted to localization group participants to investigate the effectiveness of the time in
dependant variables of NRPS, PPT and neck ROM.

There is evidence to suggest that “my pain now” was less post treatment 3.73(+1.58) than pre
treatment 4.93(+1.33) in the localization group (p-value =0.012).

With regard to PPT, the paired t test demonstrated a numerical decrease of the pain pressure
threshold in the localization group, but the changes were statistically significant (p>0.05).

The statistical analysis paired t or Wilcoxon test pre and post intervention revealed statistical
differences, and, in conjunction with the descriptive data, demonstrated that neck range of motion
improved in all directions. Most of the movements had an increase of more than 3° between pre
and post intervention evaluations, still not enough for a detectable change in bubble inclinometer
(Table 16).
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Table 16 Localization Group Descriptive Statistics Pre — Post treatment

Measurements PRE POST
Localization INTERVENTION INTERVENTION
Group Localization Group (N=15) Localization Group (N=15)
N=15

Mean(+SD) Min- Max Mean(+SD) Min- Max p- values
NRPS best 1.53(*+1.46) | 0-5
NRPS worst 7.8(%£1.32) 5-10
NRPS now 4.93(+133) | 3-8 3.73(+1.58) 1-7 0.012*
PPT central 4.42(£1.28) | 2.2-7 4.06(£1.47) 1-7.6 0.073
PPT right 4.09(£1.51) 1.6-7.6 4.07(£1.47) 1.4-7.8 0.846
PPT left 4.17(£1.59) 1.4-7.6 4.10(£1.45) 1.4-7.6 0.681
ROM Rotation R | 74.51(£5.70) | 64-82 77.62(=4.44) 70-84.33 0.008**?
ROM Rotation L | 70.91(10.45) | 46-84 75.40(=9.25) 55-90 0.0008**
ROM Lateral 42.16(+5.55) | 34.33-50.33 47.04(z5.88) 37.67-60 0.00029**
Flexion R
ROM Lateral 38.73(+£6.97) | 22.67-53 40.93(=6.60) 26-54 0.0051**
Flexion L
ROM Flexion 45.09(+9.29) | 24.33-60 47.09(+8.06 32-60 0.012*
ROM Extension 52.22(+9.62) 35-70 53.33(+9.17) 35-68 0.073

*statistical significant (p<0.05), **very statistical significant (p<0.001)
a. The difference scores for OMs pre and post were not randomly distributed, as assessed by Shapiro Wilks test-,
thus a nonparametric Wilcoxon Test for related samples was conducted.
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5.6 Manual Therapy Group (n=15)

12 females and 3 males aged 30.87 +14.81 years were randomly allocated in the manual therapy
group, as outlined in Diagram 2 and Table 4. Tables 9-11 display group’s clinical characteristics
such as 24 h pattern of pain, frequency and chronicity of pain at baseline. The majority of patients
reported subacute or chronic neck pain (>80%), and only 3 patients (20%) suffered from acute
neck pain with the complaint of less than 1 month (Table 11). A notable percentage of patients
responded to Global Rating Scale of Change that their condition has no substantial change
(33.33%) or is getting worse (40%) over the past 6 months (Table 12). Table 13 outlines group’s
scores in Neck Disability Index and Hospital Anxiety and Depression self reported questionnaires
at baseline. Table 17 describes group’s Descriptive Statistics Pre — Post treatment for all
measurements (NRPS, PPT, and ROM).

5.7 Manual Therapy Group Data Analysis Pre and Post Intervention

All data was assessed by Shapiro Wilk’s test to ensure normal distribution. Statistical analysis
Paired t test or Wilcoxon Matched Pair Signed- Rank test pre and post intervention were
conducted to manual therapy group participants to investigate the effectiveness of the time in
dependant variables of NRPS, PPT and neck ROM.

There is evidence to suggest that “my pain now” was less post treatment 3.20(x1.26) than pre
treatment 4.33(+1.45) in the manual therapy group (p-value =0.003).

With regard to PPT, the paired t or Wilcoxon test did not reveal any statistically significant
changes (p>0.05).

The statistical analysis paired t or Wilcoxon test pre and post intervention revealed statistical
differences, and, in conjunction with the descriptive data, also demonstrated that neck range of
motion improved in all directions (p<0.001). Most of the movements had an increase of more
than 4° between pre and post intervention evaluations, still not enough for a detectable change in
bubble inclinometer (Table 17).
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Table 17 Manual Therapy Group Descriptive Statistics Pre — Post treatment

Measurements PRE POST
Manual INTERVENTION INTERVENTION
Therapy Group  Manual Therapy Group Manual Therapy Group
N=15 (N=15) (N=15)

Mean(+SD) Min- Max Mean(+SD) Min- Max p- values
NRPS best 1.47(+1.73) | 0-5
NRPS worst 6.6(+1.64) | 3-8
NRPS now 433(+£1.45) | 2-8 3.20(+1.26) 1-5 0.003***
PPT central 3.77(+£1.17) | 24-638 3.80(+1.24) 1.8-6.8 0.385%
PPT right 3.79(+1.18) | 1.8-6.6 3.71(£1.24) 2.2-14 0.530
PPT left 3.68(*+1.08) | 2.2-6 3.87(£1.06) 2.2-6 0.082
ROM Rotation R | 75.04(%=7.25) | 65-90 79.22(+5.42) 70-90 0.005**2
ROM Rotation L | 73.31(*=7.58) | 56-86 77(£7.97) 56-90 0.0034**
ROM Lateral 39.18(+8.59) | 25-51 44.51(+8.95) 30-66.67 0.0014**
Flexion R
ROM Lateral 37.22(+£9.39) | 22-50 42.42(£9.11) 25-55 0.00024**
Flexion L
ROM Flexion 50.51(+8.59) | 34.33-65 54(+8.53) 40-67.33 0.005**2
ROM Extension 46.76(+10.79) | 26.67-66.33 50.96(+9.04) 36-66 0.003**2

*statistical significant (p<0.05), **very statistical significant (p<0.001)
a. The difference scores for OMs pre and post were not randomly distributed, as assessed by ShapiroWilks test-,
thus a nonparametric Wilcoxon Test for related samples was conducted.
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5.8 Data Analysis Pre and Post Intervention for each outcome measure (within groups

~paired groups)

Table 18 Pre Post Intervention p- values within localization and manual therapy group

All Sample N=30 Localization group Manual Therapy Group
N=15 N=15
NRPS now 0.000*** 0.012* 0.003***
PPT central 0.359% 0.073 0.385°%
PPT right 0.569 0.846 0.530
PPT left 0.514 0.681 0.082
Rotation Right 0.000*** 0.008*** 0.005***
Rotation Left 0.000** 0.0008** 0.0034**
Right Lateral Flexion 0.000** 0.00029** 0.0014**
Left Lateral Flexion 0.000** 0.0051** 0.00024**
Flexion 0.000*** 0.0067** 0.005***
Extension 0.002**® 0.307° 0.003***

*statistical significant (p<0.05), **very statistical significant (p<0.01)
a. The difference scores for OMs pre and post were not randomly distributed, as assessed by Shapiro Wilks test-,
thus a nonparametric Wilcoxon Test for related samples was conducted.

5.9 Data Analysis Pre and Post Intervention for each outcome measure (between groups

~independent groups)

There were no differences in participants’ demographics (age, height, weight, BMI) between the

tactile sensory (localization) training group and manual therapy group (p-values>0.05) (Table 4).

Neck Disability Index Scores were normally distributed for both localization and manual therapy
group as assessed by Shapiro Wilk’s test. The comparison of Neck disability scores at baseline,
using Independent T test revealed that the mean difference between localization and manual
therapy group was 3% and was not statistically significant (p=0.359) (Table 13).

The measurement of anxiety and depression levels was conducted through the HADSs

questionnaire and the results were reflected in total scores and subcategory scores (anxiety and
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depression). Hospital Anxiety Depression scores were not normally distributed for both
localization and manual therapy group as assessed by Shapiro Wilk’s test. The statistical analysis
Mann Whitney U Test showed no statistical significant differences (p>0.05) between groups at
baseline (Table 13).

The self reported pain levels at baseline were recorded using Numeric Rating Pain Scale (NRPS),
“my pain now”, “pain at best”, “pain at worst”. NRPS scores were not normally distributed for
both localization and manual therapy group as assessed by Shapiro Wilk’s test. Following Mann
Whitney U test, significance level difference between groups for present pain was p= 0.345
(p>0.05), significance level for “my pain at best was p=0.713 (p>0.05) and for worst pain,
p=0.056(p>0.05). Following one session of treatment, all participants were reassessed for their
pain levels, as measured by NRPS to define their present pain which was improved regardless of
type of treatment. The average “pain intensity now” after participants had received manual
therapy was less 3.20(+1.26) than when they received tactile sensory (localization) training
3.73(x1.58).However, independent t- test showed that the significance level was p=0.389, which
is above the accepted level of significance (o >0.05), thus the difference is not statistically
significant between localization and manual therapy group. In both intervention groups the self
reported level of pain was decreased and the mean change was statistically significant (F statistic
(p- value) 22.80 (0,000**).Irrespective of the intervention groups, the reported reductions in neck
pain identified by NRPS, were less than 2.1, thus deemed to provide clinical significance (Table
19).

The measurements for Pain Pressure Threshold for each group are displayed in the table below.
PPT scores were normally distributed for both localization and manual therapy group as assessed
by Shapiro Wilk’s test. The Independent t test analysis confirmed that there is no significant
statistical difference between the PPT values before treatment between the two groups (p>0.05).
Similarly, Pressure Pain Threshold measured at 3 points (centrally, right and left) after the
intervention between groups, showed no significant difference, with significance level at
0.605,0.367 and 0.629 respectively (all p>0.05) (Table 19).

Table 19 summarizes the differences in the primary outcome measure range of motion between

the two interventions groups at baseline. Neck ROM scores were normally distributed for both
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localization and manual therapy group as assessed by Shapiro Wilk’s test. The independent t test

did not reveal any statistically significant difference within pre test measurements for the two

treatment groups (p>0.05). Neck ROM in all directions was improved from baseline to post

treatment in both groups (F>12.54, p<0.002).However, between groups, the improvement shown,

was not statistically significant post intervention for Rotation, Lateral flexion and Extension

(p>0.05) but was in favor of manual therapy group for flexion (p=0.030).

Table 19 Pre Post Intervention p- values between localization and manual therapy group

ea fa a D D) », .
» » .
Pre and Po
€ € O
hetwee
Oup
Localization | Manual Independent | Localization Manual Independen
Group Therapy sample test Group (N=15) | Therapy Group | t sample
(n=15) Group (n=15) (n=15) test
Mean(+SD) Mean(+SD) P values Mean(+SD) Mean(+SD) P values
NRPS best 1.53(+146) | 1.47(+173) | 0.713
NRPS worst 7.8(+1.32) 6.6(+1.64) | 0.056
NRPS now 493(+1.33) | 4.33(*+1.45) | 0.345 3.73(+1.58) 3.20(+1.26) 0.389
PPT central 4.42(+1.28) | 3.77(=1.17) | 0.161 4.06(+1.47) 3.80(*£1.24) 0.605
PPT right 4.09(+151) | 3.79(*+1.18) | 0.542 4.07(+1.47) 3.71(+1.24) 0.367
PPT left 4.17(%=1.59) 3.68(*=1.08) | 0.337 4.10(£1.45) 3.87(*1.06) 0.629
ROM Rotation | 74.51(%5.70) | 75.04(+7.25) | 0.824 77.62(+=4.44) 79.22(+5.42) 0.384
R
ROM 70.91(*=10.45 | 73.31(*7.58) | 0.478 75.40(£9.25) 77(£7.97) 0.616
Rotation L
ROM Lateral | 42.16(*5.55) | 39.18(+8.59) | 0.270 47.04(+5.88) 44.51(+8.95) 0.379
Flexion R
ROM Lateral | 38.73(£6.97) | 37.22(+9.39) | 0.620 40.93(+6.60) 42.42(+9.11) 0.612
Flexion L
ROM Flexion | 45.09(£9.29) | 50.51(£8.59) | 0.108 47.09(=8.06) 54(+8.53) 0.030*
ROM 52.22(*£9.62) | 46.76(+10.79 | 0.154 53.33(£9.17) 50.96(+9.04) 0.480
Extension

*statistical significant (p<0.05), **very statistical significant (p<0.001)
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5.10 Data Analysis Two Way Mixed ANOVA (within subjects interaction time*group)

A two way mixed ANOVA was conducted to investigate the interaction between time and group
and was found to be statistically significant only for lateral flexion left (F value =5.72, p=0.024%)
and in extension ( F value=4.24, p<0.05*) favoring manual therapy group.

The two way mixed ANOVA did not reveal any statistically significant differences for Present
pain intensity (p>0.05), PPT (p>0.05) and other neck ROM directions (p>0.05).Table 20
summarizes the significance values of the primary outcome measure NRPS, range of motion and
PPT assessed by two way mixed ANOVA test and graphs illustrate the changes of the above
mentioned outcome measures in both groups.(Diagrams 3a-3j) More specifically, the
improvement in lateral flexion left (from M=37.22° SD=9.39 pre intervention to M=42.4°,
SD=9.11post intervention) in manual therapy group was more statistically significant than in
localization group (from M= 38.7°, SD=6.96 pre intervention to M= 40.9%, SD 6.60). (Table 19)
In extension the improvement in manual therapy group (from M= 46.756°, SD=10.78 pre
intervention to M= 50.96°, SD=9.04 post intervention) was statistically greater than in
localization (from M= 52,22° SD=9.62 pre intervention to M= 53.33°, SD= 9.17 post
intervention) (Table 19)

Table 20 Two- way Mixed ANOVA results, factor=time between localization and manual therapy group

Interaction Time*Group

F (p values)
NRPS now 0.02(p=0.892)
PPT central 3.21(p=0.084)
PPT right 0.07(p=0.793)
PPT left 1.89(p=0.180)
ROM Rotation R 0.48 (p=0.495)
ROM Rotation L 0.29(p=0.595)

ROM Lateral Flexion R 0.07(p=0.794)

ROM Lateral Flexion L 5.721(p=0.024%*)

ROM Flexion 1.34(p=0.256)

ROM Extension 4.24(p=0.049%)
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CHAPTER 6

6.1 DISCUSSION

To the best of author’s knowledge this is the first randomized clinical trial investigating the
effects of manual therapy versus tactile sensory training (localization) on pain and neck mobility
in patients with neck pain. 30 patients (23 females, 7 males) mean age 28.63(£12.49), with neck
pain who met the inclusion criteria were randomly assigned into 2 intervention groups (n=15
each). In the present study, the results suggest that a single session of tactile sensory (localization)
training in the cervicothoracic area resulted in similar outcomes as a single session of manual
therapy in patients with neck pain. Both groups made significant improvements on the levels of
pain and neck mobility from baseline to immediately post intervention.

Obviously, the prevalence of women compared to men reflected in this clinical trial (76.67%
females, 23.33% males) confirms the available evidence from the literature, that neck pain
prevalence is higher in women (Hogg-Johnson et al., 2008).With a view of generalization of the
results, it should be mentioned that the average age of participants was relatively young
(28.63+12.49). However, descriptive statistic analysis regarding the age (years), height (m),
weight (kg), BMI (kg/m?) of the study sample allocated in localization and manual therapy group
ensured homogeneity at baseline (p>0.05).Similarly, the sample randomization did not show any
differences in measurements/scores of NDI, NRPS, HADs, ROM, PPT at baseline (all p>0.05),
thus ensuring homogeneity across groups.

Our patient baseline data revealed low initial self reported pain (4.63+1.40) and disability scores
(21%=+0.09). It is not unreasonable to assume that this would limit the significant improvement or

influence the outcome compared to a more acute or higher pain /disability sample.

The data from the current trial identified that manual therapy, involving mobilizations and
sustained natural apophyseal glides, had an immediate statistically significant as well as clinically
significant effect in reducing cervical pain and increasing range of motion, which is in line with
the findings of several studies (Cassidy et al., 1992; Sterling et al., 2001; Kanlayanaphotporn et
al., 2009; Lopez-Lopez et al., 2015) but contrasts with the results of others (Kanlayanaphotporn

et al., 2010; Snodgrass et al.,2014). In fact, the mechanisms by which manual therapy improved
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ROM can be attributed mainly to mechanical effects, such as change in the length of connective
tissue structures-ligaments, facets’ joints capsule and muscles- stretching adhesions (Hearn and
Rivett, 2002).The reason for this could be the short duration of treatment on moderate patients’
levels of pain. The observed improvement in cervical ROM followed the pattern described in the
literature after manual therapy using mobilizations in patients with NP. Likewise, the magnitude
of changes in ROM of the above mentioned studies varies, and it could be influenced by the type
and method of the applied manual therapy technique. Cassidy et al. study (1992) applied muscle
energy technique as mobilizations, whereas we have done anteroposterior oscillations and
SNAGs technique. Another reason could be the different type of assessment tool used in the other

trials, often the active cervical rom.

The reduction of pain levels shown in manual therapy group is probably due to biomechanical
effects while normalizing the muscle activity and stretching the joint tissues (Sterling et al.,
2001); neurophysiological effects while stimulating mechanoreceptors (Melzac and Wall, 1965)
and psychological effects (Coulehan, 1985) of mobilization. One possible explanation to
understand the impact of the application of mobilization techniques to the cervicothoracic area on
pain relief in NP subjects has been the principle of regional interdependence. According to this
principle, the subject's pain may be related to a restriction in a proximal or a distal anatomical
area (Wainner et al., 2007) which might also support the present observations. The decrease of
pain intensity in the manual therapy group in our study was statistically (p=0.003) but not
clinically significant (< MDC), from 4.33(£1.45) to 3.20(%=1.26).Therefore, caution should be
exercised when interpreting the results. In other similar studies (Cassidy et al., 1992; Lopez-
Lopez, 2015) a more remarkable decrease of pain intensity was reported after mobilizations.
However, taking into account the relatively low pain levels, it was interesting to see pain

reductions with only one MT session.

Surprisingly, no hypoalgesic effects were showed in the current study. These findings did not
agree with previous studies where the results of a double blinded RCT indicated that the
anterioposterior cervical mobilization technique grade Ill, produced a hypoalgesic effect, as
revealed by increased pressure pain thresholds on the side of treatment (Sterling et al., 2001).
Similarly, in the study of Alonso —Perez et al. (2017) in healthy subjects, PPT values after

5minutes mobilization were increased, indicating local and segmental hypoalgesic effects. This
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discrepancy could be potentially explained by the fact that the sample size was underpowered to
detect changes in PPT over all points because estimation was only based on available data for the
cervical spine. This could also explain why the current study observed changes in neck pain
intensity but not in PPT. It should be noted that in the present study, patients only received one
session of the intervention. Perhaps more MT sessions are necessary to experience a cumulative
effect when dealing with manual therapy techniques directed at the thoracic spine. For example, it
has been demonstrated that in a population with acute mechanical neck pain, thoracic spine
manipulation does not lead to significant tolerance in regard to pain compared to MDC (Salom-
Moreno et al., 2014).

Although the duration of treatment was short (3 minutes), with no follow up measurements, it is
suggested that these immediate effects are related to some long term changes and are valid
predictors of between-session changes (Whittingham and Nillson ,2001). Previous studies
(Cassidy et al., 1992; Hanten et al., 1997; Sterling et al., 2001; Martinez-Segura et al., 2006;
Vernon and Humphreys, 2008) have also suggested that a single session of mobilization
technique can result in improvements in pain levels and pain pressure threshold, but still the
evidence remains inconclusive. In contrast, evidence from the studies of Coronado et al. (2010)
and Hegedus et al. (2011) showed that only short term neurophysiological benefits may result
following a single treatment session of manual therapy. The duration of the treatment in previous
studies also varies between 2 minutes and 6 minutes or longer (Kanlayanaphotporn et al., 2009;
Snodgrass et al., 2014; lzquierdo Perez et al., 2014).

The data from the current trial identified that there was a statistically significant improvement of
range of motion (flexion, right rotation, left rotation, lateral right and left flexion) (p<0.008) and
current pain levels (p=0.012) in the tactile sensory (localization) training group pre and
immediate post intervention. The outcome measure of PPT displayed a numerical decrease, but
the changes were not statistically significant (p>0.05). A possible interpretation for this difference
maybe that both outcomes assess different aspects of the pain experience and that PPT is

considered as a neurophysiological outcome, whereas neck pain is a self-reported outcome.

In the current study individuals in both intervention groups (manual therapy and localization

treatment) experienced significant reductions in neck pain as measured by the Numerical Pain
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Rate Scale post treatment. The differences between-group were not large, likewise could not
suggest a clinical effect of one intervention over the other; however, the between-group
difference score was close to the reported MCID of 1.3 points, but it did not surpass the MDC of
2.1 (Cleland et al., 2008). A plausible reason for this statistical improvement but still not
detectable change in NRPS between studies might be because Cleland et al. included a group of
patients with neck pain and symptoms of less than 2 months, whereas the current study included

patients mainly with chronic symptoms.

With regards to neck range of motion the interaction between treatment (time) and group was
shown to be statistically significant only for lateral flexion left (p<0.024)and extension (p<0.05)
where the manual therapy group was superior. The localization group did not yield any
significant difference, thus indicating some inferiority against the MT group for the above ROM.
This study provides preliminary evidence as it is the first attempt to compare the effectiveness of

these interventions in neck pain.

The present study has been unable to indicate any major clinical differences in pain perception
and neck mobility between the two interventions. The findings of the study seem to be congruent
with the null hypothesis, that there is no significant difference of the interventional effect between
manual therapy and localization group. The very small favorable effect of manual therapy group
over tactile sensory may be attributed to the hands on approach and intensive patient- therapist

interaction.

This is the first study to investigate the effectiveness of localization training vs. manual therapy in
people with neck pain, the results can be compared and discussed with similar studies (Barker et
al., 2008; Moseley, 2008b; Wand et al., 2011; Ryan et al., 2014; Louw et al., 2015) although the
blinding of subjects/therapists has not always been ensured, therefore increasing the risk of bias.
The above studies showed great heterogeneity about the type of intervention and treatment
duration. Although, they investigated the effects of tactile sensory training on LBP and CRPS,
they did not examine its effect on cortical representation. Likewise, in our study, it was suggested
that tactile sensory training improved the pain levels and neck range of motion, but it was
difficult to draw conclusions concerning the neurophysiological mechanisms underlying any

treatment effect.
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The exact physiological mechanism for the effectiveness of tactile sensory training (localization)
remains unclear. However, there currently exists much speculation surrounding the mechanisms
of tactile sensory training, which potentially includes both the cortical reorganization in the
primary somatosensory cortex (Flor, 2003) and pain neuroscience education involvement (Louw
et al., 2011; Louw et al., 2016). The training includes not only sensory stimulation but also an
active perception, a cognitive demanding task, aiming to educate the patient and modulate the

pain.

The findings of this study are congruent with the study of Barker et al. (2008), where a novel
device for the tactile stimuli was used for 30 minute-sessions for 3 weeks in 32 patients with LBP
and patients were asked to localize the stimuli and received feedback on correctness. Pain levels

and function demonstrated an improvement post treatment.

The findings of our study are in accordance with a recent case series of three participants (Wand
et al., 2011) with CLBP which found clinically important improvements in pain and function

following tactile acuity training for 10 weeks.

The case series of Louw et al. (2015), which was the basis for the design of our experimental
protocol for the localization group, also reported improvement in ROM (lumbar spine flexion)

following tactile localization training in people with chronic low back pain.

The findings of our study contrast with the pilot randomized trial of Ryan et al. (2014),which
reported better outcomes in pain and function in the sham group (only stimulation) compared to
intervention (tactile acuity training) after 24 minutes sessions for 3 weeks in patients with
chronic low back pain. The reason for the contrasting findings may be related to the different
methodology, as the tactile acuity training was delivered by an informal care giver at home and
the fact that in our study the other intervention was a manual therapy approach and not a sham
treatment. It should also be noted that in Ryan et al. study there was a high dropout percentage
(38%) and that patients’ pain intensity and disability levels were more severe compared to our

study.
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6.2 Study Limitations

Although this experiment was carefully organized and delivered, generalisability of the results
may be impacted by a number of limitations. Although the duration of the study as well as the
sample size was feasible for the purposes of a postgraduate master’s research project, the results
must be interpreted with caution. The relatively small sample size (n= 30) may limit the validity
of the results, leading to inaccurate findings (Hicks, 2009). Despite the study was open to subjects
aging between 18-65 years old, the mean age of participants was 28.63(+12.49), and most of

them were undergraduate students.

Our patient baseline data revealed low initial self reported pain and disability scores that would
limit the significant improvement or influence the outcome compared to a more acute or higher

pain /disability sample.

A single treatment session, used in this study, as well as the duration of the treatment (3minutes)
was not representative for treating patients with neck pain. Although no available data exists for
localization training dosage (Kalin et al., 2016), maybe a greater number of sessions would have
possibly revealed greater changes in outcomes or differences between the groups. Additionally,
we only included an immediate after intervention follow-up, and we do not know if the findings

would be the same at long-term follow-up periods.

Another limitation of this study is that we did not include a placebo group, to explore placebo

effects related to the expectations of the patients.

Finally, the lack of double blinding may have influenced the assessor /therapist in this study and

biased the results. However, ‘hands-on’ techniques are traditionally impossible to be doubly-
blinded.

6.3 Recommendations for the future

It is recommended that future research should consist of high methodological quality randomized
controlled trials ensuring double blinding where possible, larger sample size calculated using a
power calculation. It is also important to collect data at a long term follow up period to measure
the long term effects of the treatment of focus and to optimize the treatment protocols.

Furthermore, future researchers should include measures of tactile acuity and cortical
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representations (along with pain and function measures) to explain the neurophysiological
mechanisms underlying any treatment effect in short and long term in patients with neck pain.
Emerging evidence suggests that including tactile sensory training and coupling with movement
therapies might be more beneficial for neck pain.
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CHAPTER 7

7. CONCLUSION

To the best of the author’s knowledge this is the first randomized clinical trial investigating the
effects of manual therapy versus tactile sensory training (localization) on pain and neck mobility
in patients with neck pain. The results of this study are supportive of the notion that a single
session of tactile sensory training (localization) can be as effective as manual therapy in reducing
neck pain and improving neck ROM among participants with neck pain. Working on this research
project has deepened the level of our knowledge regarding neck pain, cortical changes and
treatment methods that should considered for future research. Tactile sensory training
(localization) should be considered to be included in the rehabilitation programmes for patients

with neck pain.
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APPENDIX A
ETHICAL APPROVAL LETTER

T.EIL.AYTIKHE EANAAAT

Hucpopnvia: 4 /_&4 120 (1

EMITPOMH BIOHOIKHE XOAHZ EMAITEAMATQN YTEIAZ KAI MPONOIAZ TEI AYTIKHZ EANAOAZ

Metd and EAeyxo Twv eyypadwv aptd. mpwrok. 7922/26-02-2019, T0 MEPAUATIKO TPWTOKOAAO TN
epeLVNTIKAG epyaociag pe Bépa: «XelpoBepamneutiki QuokoBeparneia Evavtt amtikig atodntkrg
enaveknaidevong (localization) o€ aoBeveig pe auxevikd rdvo: pia tuxatorotnpévn KAWL peRémn»
o ripokettal va StefaxOet and tn petarttuiaki dpotritpla Owpaisov EAevBepia tou MN.M.2.
Eruotipeg Antokatdotaong tou TEl Autikrig EAMGdag eykpiverad.

H Erutport BlonOukrg:
Ap. ItaupovAa MewpyorovAou,

KaBnyntpia Tuipatpg AoyoBepaneiag

Yroypadn:

Ap. Xapdhapnog Mat{dpoyAou,

Enikoupog KaBnyntig, Turpatog QuoikoBeparneiag

Yroypadn:

Ap. Mapia MrtatooAdkn,

KaBnyntpla Tpuripaxgs NoonAgutikig
Yroypadn: ‘%




APPENDIX B

XXOAH ENATTEAMATQN YI'EIAY KAI

IIPONOIAX

ATATMHMATIKO ITPOI'PAMA METAIITYXIAKOQN XIIOYAQN

TMHMATQN AOI'OGEPAIIEIAY, NOZHAEYTIKHY KAI ®YXZIOOEPAIIETAX
«Emotipeg Anokardotaong — RehabilitationSciences»

OOPMA XYT'KATAOEXHX XYMMETOXHX XTHN EPEYNA

Tithog ‘Epsvvag @ «Xepobepanevtikny Duoikobeponeion  €vovilt  amtikng  oaoOntikng
emaveknaioevong (localization) ce acOeveic pe avyevikd TOVO: [0 TUXOLOTTOMUEVT] KAVIKNY
peAETN»

‘Ovopo Kot oToLYEL0 EMKOIVOVIAS KUPLOV EPELVITY ¢

EAevOepio Ompaidov, email elethom@gmail.com

YHMEIQXTE ME X av XYM®QNEITE ME TIX AHAQXEIX

1. EmPePoardveo 01t £xm d1adoet Kol KOTovorGEL TO EVIUEPWOTIKO EVIVTO

(Huwva....... ) Yo TNV Tapomave HeAETN Kot Lov 000nke 1 evkoupia vo Kévo

EPMTNOELS.

2. Kotavo® 6t1n cuppetoy] pov eivar €BELoVTIKT Kol LTtop® Vo arocupd® and v

épeuva ava Tioo oTrypun.

3. Zopeovo va Mo pEPog og T TNV EPELVOL.
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Kotavod 61t ta dedopéva mov B cuAlexBohv oyeTikd pe Epeva KOTA TN SLOPKELL
™G épevvag Ba eivor avavopa Tpy katatebodv yio dnuocicvon

Kotavod 61t ta dedopéva mov B cuAlexBohv oyeTikd pe Epeva KOTA TN SLOPKELL
™G épevvag o€ Ba elvarl avdvouo TPV SNUOGIELTOVV.

ZOUEOVED Kot ETLTPEN® TO OEOOUEVO, GLAAOYNG VA YpNoLoTonfovy o
UEALOVTIKA EPEVVITIKA TTPOYPELLLLOTAL.

ZOUEOVEH Vo, ETIKOVOVNCETE Pall Lov og Thav] HEAAOVTIKT OXETIKN £pguva

Ovopa Zoppetéyovia Huepopnvia Ynoypoon

Ovopa Epgvvnm Huepopnvia Ymoypaon
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APPENDIX C

\ ITANEITI>THMIO
() ITATPOR

REHAB SCIENCES
Fhysical therapy

ENHMEPQTIKO ENTYIIO XYMMETOXHZX XE KAINIKH MEAETH

Tithog Epevvag : < Xepobepamevtiky] Puoikobepaneio Evavtt onTikng acOnTiKng
emaveknaidoevong (localization)oe acOeveic e avYEVIKO TOVO: L0 TUYOLOTONUEVT] KAIVIKY
peAétn >.

IIpockinon

‘Exete mpooxinbel va AdPete pépog oe pion epguvnTikny peAétn pe 0épo  “Xepobepamevtikn
dvowobepancion évavit ontikrg owoOntikng emavekmoidevong (localization)oe acBeveic pe
OLYEVIKO TOVO: U0 TUYOOTONUEVN KAVIKY peAétn”. Avti n perlémn dwe&dyston amd tnv
ElevOepio Oopoidov oto mhaicwe g owmhopoatikng epyaciog 7y to  IIpdypappa
Mertomtuylokdv Xmovdav « Emomueg Anokatdotaoncy pe kotevbovon ) @ucikobepaneioo 6To
[Movemotmwo Iatpav (mponv T.E.I Avtwikng EAAGSog). O Emotmuovikd vrevbovog yio
épevva avt)  stvor M Ap. Mmiddn  Evdokia, Avominpotpia  Kabnyntpue Tunpoatog
dvowobepanciog, [Tavemotuiov [Hatpov (mponv TEL Avtikr) EAAGOG).

[Ipotov amogacicete av Oa embBopovoate va AdPete péPog, elvar onUOvIKO Yo €60G, vo
KOTOVONOETE TO AOYO Y10 TOV OTOI0 TPOYHOTOTOlEITOL OVT M €pEvVO. Kot TL TEPLAUUPAVEL
[Mopakord aplepdote Alyo xpovo vo OUPACGETE TPOCEKTIKG QLT TNV EVINUEP®ON KOl VO TO
ocv(nmoete pe Omowov emBupeite. Mn O010TACETE VO POTHCETE TNV EPELVNTIKN OUAdL Y10
0,TIONTOTE OeV eivorl capég 1 Oa BEAATE TEPAITEP® JEVKPIVIGELC.

YKomog

O okomdg g €pevvag eivar vo depevvnBel kot vo cuykplfel 1 OTOTEAEGHATIKOTNTO OVO
oVYXPOVODV  LGIKOOEPATELTIKOV — HeBOO®V  OMOKATAGTOONG, KOU  GUYKEKPIUEVO,  TNG
YEWPOBEPUTEVTIKNG PuGIKODEpUTELNG Kol TG anTIkNG acOnTikng emaveknaidevong (localization)
ot PeArtioon g €viaong Tov TOVOL KOl TOV €UPOVG KIivnong Tng CLYEVIKNG HOIpOg TNg
OTOVOVAIKY|G GTNANG o€ acBeVelg Le avyEVIKO TOVO.

Hpéner va Lapo pépoc;

Eiote ehevBepog va amopacicete av Bo cvoppetéyete oty épevva 1 Oyt Av amavinoete BeTikd,
Ba cag {nBel va cvvarvésete ypoantmg o€ €101kn eopua mov Ba cag do0el. Eiote eheBepog va
arocvpbeite amd ™ GLALOYN dedopévmv, avd Tdoa otiyun. Av BeAnoete va amocvpbeite omd ™
HeAETT, Ba KpATNOCOVUE TIG TANPOPOPIEG OV €xovpe GLAAEEEL £m¢ TOTE. Agv VIOYPEOVOTE VL
OIKAOAOYNOETE TO AOYO TNG OWKOMNG Kol o€ Kapio mepimtmon oavtd oe Ba emnpedost To
dkoudpatd cog/ peAlovtiky Oepamneia / mapoyn vampeciog Oa AdPete.
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Tv 00 ooppei av Lafo pépoc;

Ao cag 000el 1 poOppa cuykatabeong Kot Oewpnbeite KatdAAnAog/n va coppetéyete PAcel TV
kpumpiov évtaéng, Oa tomobetnBeite toyoio oe pio amd TIG SVO TEPAUATIKEG OUAdES. X1
ocvvéyewa Ba yivouv KAmoleg LETPNOELS LLE YPNOT EWIKOV opydvev, Ba akoAovbncel n mopéuPoacn
Kot kotomy Bo emavoinebovv ot petproeic. H dadwacio Bo Aapet xdpa oto Epyactiplo g
KAwvikng Anoxatdotaong tov Iavemotnuiov [Hatpav (mpony TEI Avtikng EAAGS0G), pe €opa
10 Aly10, 080¢ Yappav 6, T.K 25100. H dieaymyn tov petpncemv Bo mpaypatomroindel o pio
UOVO eMoKEYT] , EVO 1 TEPALATIKN cuvedpia Ba £xel evieA®g avmdduvn Kal oev Ba £yl d1pKeLn
TV amd 5 Aemtd.

Iowr givar Ta KPLTPLO. GOPPETOYNS GTNV £PELVO;

INo va evtayBeite ot pedétn Bo mpénetl va Exete mOVO GTOV LYEVA TOLAGYIGTOV pio EfSopdda ,
va glote nlkiog and 18 €wg 65 gtdv , dvopeg N yvvaikes, va pkdte kot va owPdalete v
eMNVIKN YAwooa Kot vo €iote o€ 0€om va. GUVOIVEGETE TN GUUUETOYN GOC. ATOUO TOL EXOLV
voPAnOel oe xepovpykn enéUPacn GTOVOLAIKNG CTNANG OTNV TEPLOYN EVOLLPEPOVTOG, EYOVV
depuatikég TabNoelg, veEvpoAoYIKA TpoPANaTe OV eMNPEGlovy TNV aucHNTIKOTNTO KO £YOVV
avtévoelln ot yepobepamneio dev Bo UTOPOVV VoL GUUUETAGYOVV GT| LEAET).

Iow Oa givar Ta 0@éln av Adfo pépog;

To 6@eLOC LETA OO TN CLULETOYN GTNV TAPOLGA Epgvva, Ba elvar evdeyopévac va petmbodv ta
eninedo Tov TOVOL caG Kot va BeATimBEel To 0pog Kivnong TS aLYEVIKNG LOTpaG TNG CTTOVOLAIKNG
oTANG. AALG axopa Kot av O onuelmbel KATO10 AUECO OQELOG, Ba £XETE GUVEIGPEPEL GNUOVTIKE
OTNV TEPALTEP® YVMOOT Kol KATOVONGT NG Bepameiog TOV avyEVIKOD TOVOL.

ITouot givar o1 Kivovvor av Aapm pépog;
Agv vapyel KOvEVOS moAVTMG KIvOLVOG amd TV QAPLOYT TOV BEPATEVTIKAOV TEXVIKOV ,
KOTOMY ANYNG 16TOPKOD Kol KATOAANAOTNTOS £VTAENS GOG GTNV TAPOVGO LEAETT).

Ilowog Ba £xer mpooPaon 6 TANPOPOPIES TOV pHE APOPOVV;

Ta dedopéva mov Ba cvAieyBovv, Ba eivor mpooPdacipua povo amd tor HEAN TNG EPELVNTIKNG
ouadag mov avaeépbnkav, cvumeptlapPavopévonr kot tov Emomnpovikd YmebOBvvov g
épevvag. Katd 1 dwdpkewn g épevvag, ta Ilpocomkd Aedopéva Bo amoOnkevtovv oe
vroroylot tov Epyactnpiov tov Tunpatog, mov Ba mpoctateveton and KmOwd 16000V, VD
HETA TNV 0OAOKANpOoN NG £pevvag Ba dtatnpnBovy EUMIGTELTIKA Y100 6 £T1 OO TNV EPELVNTIKY
ouada, o0mmg vrayopevel o ['evikdg Kavoviopdc Ipootaciog IIpocwmikdv Asdopévov (2018).
Me ) cuykatdBeon cog, ta ototyeia cag pmopel va xpnoyorombody 6e HEAAOVTIKEG LEAETES, OV
10 emBupeite , KATOMY VENG EMKOVOVIOG.

[®g 00 ypnoypomonBovv o1 TANPOPOPIES TOV NE GLYOPOVV;

Ta dedopéva mov Ba cvideyBoldv amd Tovg cvupeTEYOVTEG B dtapLANYOOVV EUTICTEVTIK,
avavopo kot o cuureptAnebovy oe avapopd. Omoladnmote TANPOPOpia apopd To OGVOUd Gag,
nuepounvia.  yévvnong Oeowpeitar  mpocomikd dedouévo. Ta  mpocwmikd dedopéva  Ogv
neptlopdvouy ototyeio OV deV ATOKAAVTTOVY TNV TAVTOTNTO TOV ATOUOV Kot £X0VV GLAAEYDEL
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avovopa. o va dwaeuriaybovv to dikaodpatd cag, o yivel mpoomdbela vo KaToypopovv
EMIYIOTO TPOCMTIKG GTOUKElM, AV KOl VT 0V givarl mAvTa SLVATOV ,AOY® TOV TTEPLOPIGUEVOD
apBpov detypotoc, ydpov deaywyng g tapépupaong kot Thavig EkBeomng KATolov £yypapeov.

[®g 00 pnopomon00vv 10 ATOTEAEGRATA TS TAPOVGUS EPEVVOGS;

H mopodoa perétn amookomel otnv €KTOVNON OWMAMUATIKNG €pyociog ota  TAoiclo
LETATTUYIOKOD TPOYPAUUATOS GToLd®V Kot @lhodoéel va dnuootevbel oe Emiotnuovikod
[Tep1od1kd 1 va mapovslaotel oe Emompovikd Zvvédpio.

ITowog ypNROTOO0TEL KOL OPYOAVAVEL TNV £PEVVA;

H mapodoa épesvva Sopyavovetar amd Ttov petamtuylokd ¢eortmt) tov [IME «Emiotiueg
Amoxatdotaong» tov mpodnv TEI Avtikng EAAGoac. H €pevva €xer eldyioteg Oolkovoukég
AT OELS, 0T TAAoLo TOV £0TAIGHOD, TOL Ba KahveOovV amd to Tunua.

Av vadpyovv amopieg/rapdmova;

Av €yete Kamolo TpoPAnpationd yo TNy HEAETN avTh, Oa LTopoHGOTE VO ETIKOIVOVIGETE GTO.
LEAN TNG EPEVVNTIKNG OLASOS, TOV Ba yopovV va Gog amavtioovy. To ototyeio emKovmviog
GTNUELDVOVTOL TOPUKATO:

Elevbepio Oopaidov (LeTomTUYIOKT QOLTHTPLN) email: elethom@gmail.com

Ap. Evdoxia Mmidkn (emiPrémovoa kabnyntpia) email: evdokiabillis@gmail.com>

Av Ba Béhate vo KOTAOEGETE KATOL0 TAPATOVO Y10 TOV TPOTO TPOCEYYIoNG N LETayEIpLoNg KaTd
™ Odpkel NG UEAETNG OVTNG, TOPOKOA® emikolvovioete pe 1 [poppateio  tov
Mertomtoylakov Ilpoypappatog Xmovdmv tov Iavemotiuwov [Motpov (mpomv T.E.I Avtkng
EMGdoc) «Emotueg Amokatdotaonc .

email: rehabsecretary@teiwest.gr
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APPENDIX D

INPOXKAHXH
XYMMETOXHX XE EPEYNA

‘EXEIX ITONO XTON AYXENA I'TA
TOYAAXIXTON 1 EBAOMAAA ;

EITIKOINQNHXE MAZI MAX

Enonevn Hpoypounatiopuévny Xovedpio Hopaosksvn 8 Nosupfpiov & Asvtépa 11 Noguppiov
2019

2KOIIOX

XYI'KPIXH AITIOTEAEXMATIKOTHTAX THX XEIPOOEPAIIEYTIKHX
OYXIKOOEPAIIEIAY KAI THX AIITIKHE AIXOHTIKHX EITANEKITAIAEYXHX
XTH BEATIQXH THX ENTAXHX TOY IIONOY KAI TOY EYPOYX KINHXHX THX
AYXENIKHX MOIPAX THX XX

T
\D HXYMMETOXH XTHN EPEYNA OA AIAPKEXEI ITIEPIITOY 15 AEIITA

- -9—"- MIA MONO EHNIZKEYH XTO TMHMA ®YXIKOOEPAIIEIAY , YAPPQN 6 AIT'TIO

H ovykekpiuévn £peova. 0gv (PNUOETOO0TEITOL Y0 CVTO KON 1) GUUNIETOYN 60G Eivol KaOapd
gfehovTiki).

EIIIKOINQNIA
EAEYQOEPIA OQMAIAQY ( peramtoyioki gortitpra) email: elethom@gmail.com , tnh: 697 6246965
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Ayannté doutntn,

Eipar petamrtuyiakn dottntpia tou Mpdypappa Metantuyiakwy Inouvdwv « Emiotipeg
Anokataotacng» pe katevBuvon tn QuokoBepaneia oto Navenotipo Matpwv (mMpwnv
T.E.l Autikng EAAGS0G). Ita mAaiola NG SuMAwMATIKAG pou epyaciag, Oa SiefaxBei pia
TUXOOTIOLNMEVN KAWIKA HEAETn upe Oépa  “NXeipodepancutikn Quoikodespancia Evavrl
antikn¢ oawodntikng enaveknaidevong (localization) oe aoVeveic pe aUXEVIKO mOvo: ula
tuyatomotnuévn KAwvikn peAétn. O Emotnuovikd unteuBuvog ya tn €peuva autr ivatl n Ap.
MniAAn Evdokia, AvanAnpwtpia Kabnyntpia Tuquatog QuoikoBepaneiag, Maveniotnuiov
Natpwv (mtpwnv TEI Autik EAAGSac).

O okomadg tng £peuvag eival va diepeuvnBei Kat va cuykplOei n amoteAsopatikotnta duo
oUyxpovwv GUOIKOBEPATEUTIKWY MEOOSWY ANMOKATAOTACNG, KOL OUYKEKPLUEVA, TNG
XElpoBepansutikng ¢uolkoBepaneiag Kal TNG OMTIKAG aloONTIKAG emaveknaideuong
(localization) otn BeAtiwon Tng £€vtaong Tou MOVOU KOl TOU €UPOUG KIvnong TnNG OLUXEVLKAG

pHoipag TG oTtOVOUALKNG OTHANG 0 a0BEVELG PE OLUXEVLKO TTOVO.

Ol CUMUETEXOVTEG TTOU avalntw yLa TV Epeuva ou Ba mpeénel:
o Na eivat nAkiog amnod 18 £wg 65 €TwWV , AVSPEG ) YUVALKEG
e Na pdovUv Kat va Stapalouv tTnv eEAAnvikn yAwooa
o Na gival og O€on va GUVALVEGOUV TN GUHETO)XI TOUG
o Na £€xouv MOvo oTov auxEva yLa ToUAdyLotov pia eBdopdada
H cuppetoyxn otnv épsuva Ba Stapkéoel mepinov 15 Aemta kot O oAokAnpwOEel og pia povo

eniokeYPn oto tuRpna OuokoBepansiag, Wappwv 6, oto Aiylo.

Enouevn Mpoypaupotiopévn Tuvedpia Mapaockeury 8 NoguBpiov & Asutépa 11 NosuBpiouv
2019

H ouykekplévn €pguva 8V XPNHUATOSOTELTOL yLa AUTO KoL | CUMUETOXA oo sival kabapa
gBelovtikn.
Eniong n cuppetoxn oag otnv €épeuva Ba eival EUMLOTEUTIKA.




Av eruBupeite va AaBete LEPOG OTN HEAETN QUTH, Oa LITOPOUGCATE VO EMLKOLVWVICETE HE T
MEAN TNG EPELVVNTIKAG OLASaG, IO Ba XapoUV va oaG OLIAVTGOUV.
To oTOLXELOL EMLKOLVWVIOLG ONUELWVOVTOL TIOLPAKATW:

EAcuBsepia Owpaidou (petamtuyiakn pottitpla) email: elethom@gmail.com

Ap. Evdokio MitiAAn (sruBAénouvca KabnyntpLa) email: evdokiabillis@gmail.com



mailto:elethom@gmail.com
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APPENDIX E

Avyoamnté ot ,

Efpon petomroyiokn eottntpla tov [pdypappa Metamtuytokov Xmovddv « Emotiues AToKoTtdstosno»
pe katevBovon ™ Ouowkobeponeio oto [Hovemomuo Iatpodv (mponv T.E.I Avtwkng EAAGS0C). Xta
mhoio TG SmMAOUATIKAG Hov gpyociag, Bo defaybel pia toyoomomuévn KAVK pedétn pe Bépa
“Xeipobeparevtixy Dvoikobepaneio évavti antikys oleOntikns emovexnaiocvons (localization) oe
acOcveic e avyeviko movo: pio toyaromoiquevy kiwiky peiéty. O Emompovikd vrevbuvog yuo
épevva avtn eivor n Ap. Mrmidhn Evdokia, Avaminpotpio Kadnynqrpio Tunpoatog dOuoikobepaneiog,
Hovemomuiov [Hatpov (mpenv TEL Avtikn EAAGSG).

O okomdg g épevvog givar va dtepeuvnbel kol va cuykplfel 1 omOTEAECUATIKOTNTA 6V0 GUOYYPOVOV
evowofepomevTiIKOY  HeBOd®V  OMOKOTACTOONG, KOl GUYKEKPLUEVO, TNG  XEWPO0DEPATELTIKNG
pvoikofepoameiog Kot TG antikng acntikng emaveknaidevong (localization) ot Pedtimon g évraong
TOV TOVOL KOl TOV €VPOVS KIVNONG TG OYEVIKNG LOIPOG TG GTOVOLAIKNG GTHANG 6€ acbeveic e avyevikod
ovo.
O1 ovppetéyovteg mov avalntd yo v £pgvva pov Ba tpénet:

e N etvar nlkiog amd 18 Emg 65 €TV , GvOpeC N YOVaiKeG

e No prodv kot va dtafdlovv v eEMANVIKY YADGOO

e Na elval og 061 Vo GLVAVEGOVV T GUUUETOYT] TOVG

o Na &yovv TOVO GTOV 0LYEVA Y10, TOVAGYIOTOV pio Efdopada
H ocvppetoyn oty épevva Oa dapkécel mepimov 15 Aemtd kot 0o oAokAnpwbel o€ pio povo enickeyn 6to

o @ucsikobepaneiog, Yoppov 6, oto Atyo.

Enouevn Hpoypoppaticuévn Xuvedpio Hopaokevn 8 Nosuppiov & Agvtépa 11 Nogufpiov 2019

H ovykexpiévn €pguva dev ypnuatodoteitot yio ovtd Kot 1 cuppetoyn oag eivor kabopd eberovtic.
Emiong n cvppetoyn oog oty épevuva Do eivat EUTIGTELTIKN.

Av embopeite vo AaPete pépog ot HEAETN avTn, Bo LTOPOVCATE VO EMKOIVMVIGETE LE TO, LEAT TNG
EPEVVNTIKNG OLAdAG, TTOL Bl YO pOoVV VO GOG ATOVIGOVV.
Ta otoyeio enucovoviog oNUELOVOVTOL TOPAKATO:

Elevbepio Ompaidov (LETOTTUYLOKT GOLTHTPLN) email: elethom@gmail.com

Ap. Evdokia M7iAln (emiPAémovca kabnyntpio) email: evdokiabillis@gmail.com



mailto:elethom@gmail.com
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APPENDIX F

REHAB SCIEMNCES

Physical therapy

EPQTHMATOAOITO YI'ETIAY T'TA YXYMMETOXH XE KAINIKH MEAETH

Tithog 'Epgovag : «Xepobepanevtikn dvoikobepomeion Evavil onTIKAG ooNTIKNG EMOVEKTAIOEVOTG
(localization) o ac0gveig pe ovyEVIKO TOVO: L0 TUYOLOTOUUEVT KAWVIKT LEAETN»

[Mopakaid dofdcTte TPOGEKTIKA TIG TAPUKATO EPOTNCELS.
Av dev giote BEPatog 1 ypelaleote SIEVKPIVIGELG TOPAKAA®D GCLLNTAOTE LLE TNV EPEVVITIKT OLADA.

10.
11.
12.
13.
14.

Eiote Gvo tov 18 kot kdTm tov 65 gtov |

"Eyete voPAnbei og yepovpyeio oty Avyevikr| Owpakiki Moipa tng ZnovovAikng Ztning
"Eyete tpovpatiotel ot Avyevikn Oopakikn Moipa g Xmovoviikig XTAng Tovg tehevtaiong 3 Pnveg;

"Eyete kdvel cuGTNHOTIKN PO KOPTIKOGTEPOEIOMV PUPUAK®DV;

[Taoyete and ariepyieg déppatog/ evaiodnoieg/ depuatikég mabnoeig ( deppatitida, Eklepa);
[Taoyete/ €xete dayvwaobei pe Zaxyapddn Awfnm;
[Taoyete and Kamowo veuporoyikn mdonon Omwg TeEPLPEPIKNG VEVPOTADELD, TOALATAY GKANpUVON;

2ag &yl avaeEPEL 0 1TPOG OTL TAGYETE 0O GHVOPOLO ZTOVILAOPACIKNG AVETAPKELNG;

Yropépete omd Aiyyoug, VooTayUod, TEPIOTATIKA UTMAELN GLUVEIONOTG, OTOAELN IGOoppoTiag AdY® (AANG;

"Eyete kdmotla avoyyt TANY 6TV TEPLOYN TOV aWYEVO/ TAATNG ;

[Maoyete and pilitida oy avyevobwpaxikn poipa tg Zmovoviikng TTAng;

"Eyete dayvocbei ue aotdbeia oty avyevobmpokikn poipa e Zmovovikng ZTHANG;

"Eyete doyvaocbei pue kamolo €idog kokonOeiag;

[Taoyete omd TOVO GTNV TEPLOYN TOV AALUOD KEPUANG OV ival cuveXOUeEVOS (dev ahAGLEL);
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Anhodvo vrevBuva 0Tt S1dfoca TIg TOPATAV® EPOTAGELS KOl amd 660 Yvopilm ot amavinoelc pov givar OXI
o€ 0ha to Topandve . Edv aravimoote NAI og pio 1 TeplocoTeEpE EpMTNOELS, AVTOOUOOTE ALY OE O
GUULETEXETE GTNV EPELVOL.

Yvlnmoa pe tov epevvnTi dAla mlavd TpoPAnuata vyeiag mov pe apopovv Kot Erafa yvoon.

Ovopa Zoppetéyovta Huepopunvia Ymoypoon|

Ovopa Epevovn Huepopnvia Ymoypoon

YTOIXEIA ENIKOINQNIAY. EPEYNHTIKHYX OMAAAX
EAlevbepio Owpaidov email: elethom@gmail.com
Ap. Evdokia MmiAdn email: evdokiabillis@gmail.com
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DOOPMA AZIONOMHZHZ AZOENOYZ

APPENDIX G

# APXEIO HMEPOMHNIA

OMAAA 1 2

ONOMATENQNYMO AZGENOYZ

AIEYOYNZH

2TOIXEIA EMIKOINQNIAZ THA EMAIL
1. ®YNAO OHAY APPEN

2. HAIKIA

3.BAPOZ(KG)

4.YWOS ( M)

5.AEIKTHZ MAZA 2QOMATOZ

6.AMNMAZXOAHZH

7. QPEZ EPTAZIAZ HMEPIZIQZ

8.MEZ0z OPOz AIABAZMATOZ/ XPHZH: H/Y HMEPHZ:IQZ

9.MOPO®OQ:IH _ AHMOTIKO __ TYMNAZzIO AYKEIO TPITOBAOMIA EKN

10. XOMNY/APAZTHPIOTHTA/WYXATQrIA

11. OIKOTENEIAKH KATAZTAZH ArAMO:Z/H EFTAMOZ/H
__ AIAZEYTMENOZ/H ___ XHPOZz/A

12. EXETE AKOAOYOHZEI KAMOIA MOP®H GEPANEIAZ INA TO MPOBAHMA ZAZ;
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NAI OXI AN NAI NMEPITPAWTE THN OEPANEIA

1.NAPONTA ZYMIMNTQMATA

1.1 NEPIOXH NONOY. INUEWOTE TLC TEPLOXEC TTOVOU, TOTILKOU /KAl AVOKAWUEVOU (TIEPLOXEG LE
pouSloopa va onuelwBouy pe TeAele])

BACK FRONT

1.2 ENTAZH NMONOY

PAIN SCORE 0-10 NUMERICAL RATING

0 | 2 3 4 5 6 7 8 9 10
No Moderate Worst
pain pain possible

pain
( ]
l 100 J



MPIN THN NMAPEMBAZH META THN NAPEMBAZH

Méon katdotaon novou Twpa

Jta KaAUTEPA PoU

JTa XELPOTEPA IOV

1.3 AAAA ZYMITTQMATA

__ZAMNH __INIITOZ __YMNAIZOHZIEZ __ MOYAIAXMA _ MYPMHTIKIAZMA AAYNAMIA
AN NAI, MOY ENTOMIZONTAI

1.4 NEPIFPA®H MONOY (neplypdTe TNV MOLOTNTA TOU TOVOU GaG (KUKAWGTE)

e  Mouvtdc/ Evtovog/ Empaveiakog/ Ev tw Babe/o€uc/ Aldyutog/ Evtomiopévoc/
AM\o
® Juvexng /ALaKOTTOUEVOC

1.5 24QPH :YMMNEPIDOPA NONOY. Ndte ato0Aaveote 10 6oPapOTEPO MOVO; (KUKAWGTE)

ME ZYMNNAEI TH NYXTA/ AYZKOAIA NA KOIMHOQ/XEIPOTEPOZ TIz MPQINEZ QPE3/ XEIPOTEPOZ TIZ
BPAAINEZ QPE3Z/
AANO

1.6 2YXNOTHTA NMONOY

SMNANIA/ KANOIEZ MEPEZ/ TIZ MEPIZZOTEPEZ MEPES/ KAGE MEPA

1.7 AIAPKEIA . Méon wpa 8LapKoUV TOL GUMITTWLOTOL

(Ttx MEPLKA AETTTA, UEPLKEG WPEC)
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1.8 XPONIOTHTA NMONOY. Npwv noéco Katpo EEKivnoav Ta CUUMTWHOTA,

1 eBdopada -1 uAva/ 1 punAva -3 unveg / 6 unveg/ 1xpoévo /AMo

1.9 APAITHPIOTHTEZ NOY KYPIQZ ENOXAEI'H EINAI AIZOHTH H AY=HZH TOY NMONOY.

Ye 6pBla B€on (otatikn)/ e 6pbla B€on pe kivnon (Suvapikn)/ Kablotr 8£on xalapn (m.x. AldBaocua,
Epyaocia otov urtoloyiotn)/ Kamola cuykekpLlpévn kivnon (m.x. 2tpodr aplotepd)

2. IATPIKO IZTOPIKO

2.1 THMEIOAOTrIA OBAPHz NAGOAOTIAZ (RED FLAGS)

0 AvcapBpia o AutAwnia o AutoBupieg o Avodayia o Ataéio o Nautia O Nuotaypog

2.2 MPOHFOYMENOZ TPAYMATIZMOZ AYXENA

0 NAI o OXI Nepypadn (m.x. Kakwon diknv paotiyiov):

2.3 MPOHIOYMENO XEIPOYPTEIO

0 NAI o OXI Mepypadn:

2.4 2YNOZHPOTHTA

lotopiko eykedalikou enelcodiou: o NAI o OXI
m Neupoloyikég aoBeveleg (T.x. ZkAnpuvon kata rAakag): o NAI o OXI Mepypadn:

m Aptnplakn Nieon :0 Ynéptaon (PuBulopevn: o NAI o OXI) o Yrotaon (PuBuldpevn: o NAI o OXI) o
Quolohoyikn

102

—
| —




2.5 OQAPMAKEYTIKH ArQrH

AvtipAeypovwdn: o NAI o OXI
AvaAyntika: o NAI o OXI
Koptikootepoeldn (Koptidvn): o NAI o OXI

—
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KQAIKOZz AZOENOYZ

APPENDIX H

(OOPMA AZIONOTHZHZ AZOENOYZ

ONOMATENQNYMO

AZIONOINHzH EYPOYZ KINHZHZ AYXENA

MPIN THN NAPEMBAZH

META THN NAPEMBAZH

AE 2TPOOH

AP :TPOOH

AE MAATIA
KAMWH

AP MAATIA
KAMWH

KAMWH

EKTAZH

AZIONOrHzZH NONOY

2HMEIO

MPIN THN NAPEMBAZzH

META THN NAPEMBAZH

KENTPIKO ( NOYMEPO 5)

AE (NOYMEPO 6)

AP ( NOYMEPO 4)
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"Exo dyyog 1 vivbw cacticpévoc:
Tig mep1ooOTEPES POPEG «nvnvnennen.
APKETES POPEG «vvvveenieeiiaiieanenns
TIEPIOTACIOREL «.veneeveeeeeeieaeas
KaBOAov ..o

E&akolovbd vo anorapfave mtpdypato mov
ouvnBwg e guyopLeTOLGAV:
SUYOUPOU TO 1010 v eveeeeieeeaas
Oy OO0 TOAD....vveveiiiaeeeanannnn,
MOVO KATOEG POPEG. . vvneenneeennnnn
2xedOV KABOAOV. ...

AwsBdvopar éva doynuo tpoaicOnua cav

KATL TO «KaKO» TPOKELITOL VO CLUPEL:
[ToAD cvuykekpipéva, kat Eviova..........
Not aAAd 6yt T000 évtova................

EXdyota oAAG dev e omaoyOAEL. .. . ...
KaBOAov......cooviviiiiiii

Mrop®d vo, yeLdw kot g€akoAovdd va
dwakpive v acteio TAEVPE TOV YEYOVOTOV
TOG0 OGO UTOPOVGA....eeneeenenanen
Oyt Kot TG0 TOAD TOPAL...neeeeneenene
Yiyovpa Oyt TGO TOAD TOPA...........
KaBOAov. ...c.ovviiiiiiii

Avnovyntiég okéWELg TEPVOLV OO TO HLOAO
pov:
To mePIGGOTEPO KOPO. . .uveneeeeeeneannnnne
APKETO KOIPO. .o vieeeeiiarieiaiianieanennn,
A6 ka1pd o€ Kopd oAAE Oyl TOAD Ly vhL
MOVO TEPIOTOTIOKA. +vveeveenreraanennnnn.

AwcBdvopan yopoOpevog —n
KoBOAOU. ...
Ol o0V e,
KAOTO1EG POPES. . e,

APPENDIX |

KAIMAKA HAD

—
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AwcBdvopon pe “mecpévn” dibbeon:
ZHEOOV OLOPKDG «vvveeaneaeaeanannn,
TTOAD GUYVEL v,
Kamoteg @opec ..ovvvvnviiiiiiiiinn,
Kabolov

Nuwbo éva aiocOnpa opi&ipatog oto
oTopdyL:

[TePIoTACIORA. o v vveeeeeeeaeeaaaen
APKETE GUYVEL. .o,
TToAD CUYVEL. .o,

"Exoaco to evOl0pEpoVY Y10, TNV ELPAVIOT] LOL:

TYOUPO e eeeeeeee et et

Aev @povtil® Tov €avTd pPov énmg Ba
€mpene..

[TBavdv dev tov ppovtilm apketd..........

Tov epovtilm OTmg TAVTOTE. ... 'eeeeee.e

NidOw vTepKIVITIKOG GOV Vo ETpene
SpKAOG VoL KAVD KATL:

AVOTOLOV® VO ATOAONG® KoL
TPAYLLOTOL:
Onmg £KOVOL TTAVTOL. .o eveeeeveeeeenaenn.
MdéAAiov Ayotepo amd 6Tl suvHBWG. ...
Ziyovpa AMyotepo amd 61t suvHBWG. ...
ZxeddV KOOOAOV. ..o,

AwBdvopon Eapvikd aicnpata wavikov:
[poypatucd ToAd GUYVE. .....vnvene...
APKETE GUYVEL ..o,
Oyt TOAD GUYVEL. e

—t




To TePLoGOTEPO KOPO...nvevarananennnn. I:I KaBOAOL. ..o

Mmnopd va kdBopo Novyog Kot Vo YoAopmVe Mmnop®d va aroladcw® éva Kard Bipilo, éva
POSOPMOVIKO 1 TNAEOTTIKO TPOYPOLLLLLOL:
TTOVTOL e ZOYVOLe et .
SOVIAOOG. o e eveeeee e MEPIKES POPEG «vvvnveveeieeieianaenn,
Oyt oVl ..o, O L oVVA. e,
KaBOAov......oovviiiiiiiii TTOAD GTLOVLOL. «. v,
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APPENDIX J

| Azikte Aviwaveryrac tov Avgeva |

IMaparodobue Safieme 7o odgpiEs:

Avrd ro EparmmpaTeldTe EXEl GYESIGETE! TOOREREVOD VR SEGEET SToV Meipd minpogdonsy avapopmd jE
oV GRS WoD ¢ TOVOS OTOV anpive ono ErEl enmpedoer TV mmvdTeTé oog va dimpyEpdliote myw
KmtEpn Fac Jen. Mapmoolod @oeyTiaTe F NS EMGTRGY K oHURsEWTE oF NadE pia pdve ENA
KopT Xov oag tapdlEL dvrilapfovdunsTe dn ool vo SecapfioeTe bt Sbo amd T aXEVTRCEL, GE
WO EpCTHOY [STopEl Va suc apopoby, duok TosoxolobuE SAAMC CRHMGSEWTE TO KODTI TOD
KELABTEDE TEGTIPAPE TO RpOfAnNG oos.

MEPOL 1- ENTATH [TONOY

Cldev ey 1o fGkom FTave TToV TIEEE MU T1] Gy

D0 MV oIV QTEWD ENVIL FOAT TTL0G TUTT] T7] Gy

D0 movod GOV ayEV ETVOL METPLWOG GUTT) 1) FTLywm.

D0 mivog oTow QTEWD ENVIN apETE Cofapod e T s

O ivod GTow QUEWD EVIL FOAD Gofapos a T STy,

I maved, GTOV ATEEW @OTT] T1] ST EIVEL 0T JE00TEPD S QOVTRGTEL

MEPOE I- MPOZOTIEH $PONTIAA (THOope, vrieyo ki)

Cvioopd Vi gpovTion Tov mmuﬂumﬁlﬁﬂmmﬂgmm:ﬂmwmmmnﬂ

%&mﬂmmm ETOTO PLOT GTHRLO eI Epoih® REPUFGOTERD VD GOV EUGEAL
T, ERMGUID VI PROVIIGE TOYV EXUTO 5070 1O EII Qpy0qT] K e EEg

O peuatopm wxwoa forban aidd props v mTEmoKpdn oo Emlnmmuﬁpuqmcxpmmn L

Eﬂg}:ﬁnmﬁmm [REQTVE T TEMTEOTERD BEITE X0 EPOPOTV TV MPOMOAET] (W00 SPIVTIEL
Oldev pmopa mmﬂm%muﬁbm:ﬁmmmpﬂm’u oo KpefamL

MEPOZL 3- AFEZH BAPOYZL
OMropa v GO eI LFFOTEPD ROV IOV VI
E[Mmp-mummbm um:luﬁgﬂ mnmmmﬂ@mmmnm
OO mveg oTov mnEva M%mw pEyhe fign om 1o mmm,lullu mpﬂ
VI T METOpERD EEV ETVEL T TOROEETTREWL, 7., TIOWS GE £V TPOmEDL
Dﬂmmwxnuu:qma'{ﬂmwmu}n mmmmuﬂ.ﬂmpﬂ
VL TG £ K £V EDVIL KITOHA TORDBETTHEVD.
E[Mmp-ummmmm wokD Elnﬂ-p‘l.ﬂ.
Cldev poopd VI O] 1) Vi w:mq;zpm-unﬁnmtz

MEPOZ 4- ATABATAMA

Ovivopa v nmﬂ:lm.;u% TV GOV OEVE 800,
Ovivopa v don BELm, | Eﬂmmmmﬂum
OMropa v nmklm.muﬂpnmnm OV [0,

COldev mpﬂ mumﬂ-mmmﬂﬂm ESUITIOG PETPLOT TOVOD GTOV SR IO
[P ] mumﬁm:m-tqn ¢ BUVIETOD RIVOD GOV EUYEVEL 0D,
D&ﬂ;&%mdﬁﬁm&

Dhicy ogm wabiion Aovoxepalon:

Ejm o

CEjm TT00G ROVOKERALOS 10D ELpIvIlpyTm G,
S namn mema e
Dﬂmlmpuv;mmm.mqm

OEym xowmcepako
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MEPOEI 6 EYTRENTPOEH

Ovimopd v sopesvTpedn T ooy 1o Belrjem, goypis wopia Seaelin.
E[Mmpum mrﬁ’qﬂﬂmﬂﬁgmmmﬁ psmmnummlm
OEjo pepo fofps dvoxokicg oto va owyevipoio oroy to Belion.
DEpuprmumeummm‘rmr:pmﬂunm ™0

'Ejm mois U= Tdin] Sumoin ore v ouneEvTpoba doov mﬂilnm
DAsv pmopo v GUETPoEE KaBakon.

MEPOZI 7- EFTAZIA
Ovimop® vo egyeond o Sk,
i v v Tn EnouET) Epyamn 0w, el G KETL REPURTOTERD.
E[h{mpuxummmm JLEPOG D T G BRGILEVT] EPYDE o, whd O KIN TEPITOTER.
3l WL BTV T EPYILTHL L.
Mﬁlﬂ;mpﬂlﬂmm.
! RO VI EYOTTE KESokon.

MEPGEH—?E'LEII'EIEE[

Cvimops® vo oET]FT] G0 T0 MoTekIvI|Ta JoD BT TOVD FTOV IEVIL
E[Mmp-umnﬁrm}mmmmmﬂm% 00, |E EAIpPD OV GOV OUEEVE 0D,
E[hl[mpumuﬁn&rmmmmmummﬂd T, [GE PETPID OVD STV EUEEVE MO,

Cldev propd v GG 70 CUTOVTE (800 000 Bekiom, ESEImias PETRLOW MOVIU GTOV MUEEWE [LOU.
[OMETa Fimg prmopd v 06T men, EEmTing GmaTon T6von ooV EE Jom.

DlAsv pmopa v 05TIGE T0 GUmanv|To 900 Kalokomn.

ml:ld.n E!—?ﬂﬂ'_‘ﬂﬂz

TV,
Dﬂuﬁmﬁhm Eqntzpnmlmpum'ﬁ;-‘rﬂ
EIDu;nucmuEr-mmuummrruw MpES TURVeST)
0 vavog poo efvm perpn fumapaypeve; (-3 mpes comvog).
D0 vxvog P ETva ToLD SumepaypEve: (3 imr_._, ooxvac).
D0 taved pot envm Eviek: Memapayusves | C EAVEG).

MEPOL 10- FYXATOTTA
mxumtmuﬁcmmwmwm Tepic Kudohon wOVe GOV HugEL
Ovimope vo moyo WE QLEC TIS WOIOYOOYIREL o HRQUTIMOTITE, e KRGO TIVe TV v,
E[mewmnmm UE T REPUGGOTEPES i 0 HE ORES TIC WORPONTIE [400 BpmOTIPUOTITEES,
ROVOD OR0V DOUEVE JW.
e e tumlﬂﬂummmmmwmwnﬁmmmmzammm

O WOPTPOTIKES GpacTMOoTTES, ESTIRES BOVOD TV EUYEE JOD.
Ol mpﬂ%ﬁm&p OE WOy YTRES SPRoTpITITREL.

H. ¥Wernon DUC & 5. Mior DUC @ 1991

I‘1|:| | p:m:ppn.m] :n.pn-unﬁ.l.nm Ko n'nu.EIp.u:rq T sp-m'n]pn:m.a.n\m oY ﬂa.r|1.l1.'|:|:'| \'.amnun.
£wzn AoBol aban oI JEJl:.nq Ima::mrrg N CTEsyELIELaRT) faTpnois Tow [uNates fanmeng,
Mavemompuosy Epjme. TRt sival o: AoRerer JAwoure, Awverl. Kas, Ko & o Tagp.
IMav. Eprmye. mm Mamarva Tpouds), Pwoy/mma, Mo domr o 4.Y. & AV




APPENDIX K
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1. Global rating scale of change (global perceived effect). Xe oyéon pe 6 ufvec npv, Tdc o
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