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Abstract 

This dissertation examines Kinesiotape (KT) as an effective therapeutic tool to unload 

fascia and assist in the relief of chronic pain. KT is designed to lift the skin and allow 

the tissues to move without irritation. This type of tape has not yet been trialled on 

patients with chronic pain. This dissertation will report on two case studies for which 

KT and resistance training were the primary intervention strategies. The literature 

review reports on the current research in the areas of chronic pain, fascia and 

Kinesiotaping. 

 

The participants exercised twice a week for twelve weeks undertaking seven 

resistance training exercises. Baseline range of movement, strength, disability and 

pain levels were recorded. At the end of the exercise intervention the participants 

were once again assessed. KT was applied to their skin at each exercise session 

depending on their pain and discomfort. 

 

The participants level of pain and disability improved considerably over the twelve 

week exercise intervention. Further research needs to be undertaken to identify the 

full benefits of KT and exercise. Coupled with this, a long term study investigating 

whether KT with and without exercise intervention can decrease symptoms in people 

with chronic pain. If possible clinical analysis should be undertaken to examine the 

effects that KT has on fascia and its repair. This dissertation is the beginning of 

further research needed into the area of fascia, chronic pain, exercise and KT. 
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1. Introduction 

 

1.1 Background 

Pain and discomfort in the cervicothoracic region is a challenge for the rehabilitation 

specialist. In particular, dysfunctional muscles in the upper extremity are often tight 

and fibrotic which limits an individual’s movement when exercising. This research 

investigates the use of Kinesio tape on participants with upper back/neck pain in 

conjunction with specific strength exercises. The taping of the subject whilst 

exercising may allow more movement within the fascial tissue increasing the 

effectiveness of the given exercises and reducing the client’s pain symptoms over 

time. 

 

It seems that everyone has suffered a degree of neck or back pain at some time. In 

most cases the problem resolves itself relatively quickly, however, there are those 

people whose pain becomes a major factor in their life. There are considerable costs 

involved in the investigations into pain and the physiology of the development of 

pain. Doctors, Physiotherapists, Specialists, Exercise Physiologists (EPs) and many 

other allied health professionals have used countless interventions to alleviate pain 

with numerous interventions failing time and time again. A variety of treatments have 

worked for different people over the years. Why does one treatment work for one 

person and not another? Why can a person heal and have no pain from a major car 

accident whereas a person sitting on a chair at a desk can develop pain for a life time?  

 

Chronic pain and its development is still a challenge for all allied health professionals; 

surgeons try to cut it out, massage therapists try to massage it out, chiropractors try to 

crack it out, psychologists try to talk it out, physiotherapists don’t want anything to do 
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with it and EPs will try to exercise it out. Perhaps one of these health professionals 

may get lucky with their intervention, we can only hope so, but often the patient is left 

bewildered and out of pocket. The EP is in a fortunate position as their primary job is 

to get people moving. No matter if you have acute pain or chronic pain every health 

professional will tell you that ‘you have to keep moving’. That is what we as EPs do. 

Certainly the EP has to work in conjunction with other allied health professionals; 

however, a patient with chronic pain will be, and should be our particular challenge, 

as our job is to keep people moving. These patients have often been to every other 

health professional before coming to the EP. The EP is the last to intervene because 

from the perspective of the patient, it hurts to move. 

 

So what makes moving so painful? Unfortunately it seems only a part of this question 

has been answered. A chronic pain hypothesis has been postulated by Melzack and 

Wall (1996) which explains many processes; however, there are aspects of the human 

anatomy and physiology which are still being explored. Take for example fascia. This 

connective tissue was once just seen as a covering for muscles that got in the way, 

however Myers (2009) has explored fascia on a whole new level. His ‘Anatomy 

Trains’ concept provides a longitudinal anatomical view which is a systemic point of 

view offered as a supplement or even as an alternative to the standard analysis of 

muscular actions (Myers, 2009). Moving beyond the isolated muscle theory presented 

in many anatomy and physiology texts, Anatomy Trains and the current investigations 

into fascia may provide the EP with the most wide ranging information yet, which 

hopefully will aid the patient with chronic pain. 
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1.2 Statement of the Problem 

Patients who suffer from chronic pain in the upper back and neck are not being 

referred to EPs to help manage their pain. As noted, the EP is the best health 

professional to get people moving in a safe manner. There are questions though on 

how to adequately get a patient to reduce their pain whilst still keeping active. Often if 

a patient in chronic pain exercises too much, they can hurt, but on the other hand if 

they do not exercise enough they can also aggravate their symptoms. This relationship 

follows a U curve. So do EPs have the skills or education to deal with these patients? 

The short answer is no. As discussed, the emergence of the literature surrounding 

fascia and its importance in connecting the body systematically can influence how a 

person feels pain. Manipulation of the fascial system is possible through exercise; 

however consistency and time are two important factors for this manipulation to 

occur. 

 

A tool to aid the EP in reducing pain in a patient or athlete has had some encouraging 

results recently. Kinesiotape (KT) was develop 25 years ago by Dr Kase (Kase, 

Tatsuyuk, & Tomoko, 1996). The use of KT has grown considerably over the past 4 

years due mainly to further research into fascia and the need to reduce tension within 

the muscles of athletes. KT has predominately been used in an acute setting, however 

if we incorporate fascia, Anatomy Trains, and KT into our programs we may have the 

capacity as EPs to enhance our management of the patient with chronic pain. 
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1.3 Aims of Research 

The aims of this research are simple; to explore and provide answers to the following 

two questions.  

 

• Can exercise reduce pain and disability in people with chronic upper back and 

neck pain, and,  

• Can KT reduce the symptoms of those in pain so the participants can 

undertake the exercise in the first place?  

 

Furthermore, if a patient has ongoing pain in the neck and upper back, and on the day 

of exercise has tender points within this region when they move, then KT would be 

applied to the skin to allow them to exercise pain free. Clinically, to treat a patient 

with chronic pain, it is thought that KT may facilitate a re-opening of the bound 

fascial tissue, to help restore fluid flow, muscle function, and connection with the 

sensory-motor system. Coupled with this, exercise provides an easing of the 

biomechanical pull that caused the increased stress on that tissue in the first place 

(Myers, 2009). 

 

Currently there is no research that explores the effect of KT on chronic pain. 

Moderating acute pain is the gold standard of rehabilitation. Clinicians aim to get their 

patients and athletes back to their original condition as fast as possible. KT seems to 

provide some acceleration of injury repair or provides continuous performance 

without pain. It is very challenging when prescribing exercise for a patient with 

chronic pain. Their adherence to exercise may be poor; they often have sharp 

aggravating pains as well as a background aching type of discomfort. No real 
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intervention has helped them in the past and they may be on a cocktail of medications 

which reduces their functional ability through fatigue. As with patients with acute 

pain, KT may allow the patient with chronic pain to exercise by reducing muscle 

tension and pain within the specific area needed for further strength development.  

 

It is anticipated that this applied research shall contribute significantly to the science 

of exercise and integration of physiology professions. Specifically, this research will 

provide information for those involved in the implementation of therapeutic exercise 

programs. In doing so, clinicians may benefit from the application of knowledge in 

their exercise prescription and provide better understanding of the importance of 

exercise related to chronic pain. Furthermore, a new tool will be introduced to the 

exercise physiology community which seems to be gathering momentum within the 

athletic community without much research behind its employment.  Chronic pain is a 

debilitating condition and investigations into methods to mange the symptoms can 

only benefit the community as a whole. 
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2. Literature Review 

2.1 Introduction 

The importance of fascia is generally underestimated when an exercise physiologist 

(EP) prescribes therapeutic exercise to the chronic pain patient. In conjunction with 

this, Kinesio Tape (KT) is now a commercial item that could alleviate pain in the 

patient with chronic pain if applied correctly, and should be in the kit bag of all EPs. 

The EP should have a good understanding of the prevalence of chronic pain, the 

psychology of chronic pain and the anatomy and physiology involved in the onset of 

chronic pain. Fortunately the prevalence of chronic pain in the community can be 

researched; however, it may be underreported in many instances. The psychology of 

chronic pain is copious in the literature although this is just one part of the chronic 

pain conundrum. The physiology of the development of chronic pain is sound within 

the literature; however, the importance of fascia is overlooked in anatomical literature 

and needs to be explored further to gain a complete picture in treating the chronic pain 

patient.  

 

2.2 The Prevalence of Chronic Pain 

In Australia, the prevalence of chronic pain is significant. The Australian Bureau of 

Statistics (ABS) reports of the 4 million Australians who have a disability, 34% of 

these are due to musculoskeletal pain. Back problems and arthritis were the most 

common main conditions within this group, reported by 15% and 14% of people with 

a disability (ABS, 2006). The ABS study does not identify specific numbers relating 

to chronic neck or upper back pain, rather, it classifies this disability under 

osteoarthritis (OA) or arthritis. It is interesting however, that this survey separates 

arthritis into its own category, differentiating between this condition and lower back 

injury. It could be argued that perhaps the symptoms of arthritis are in fact due to a 
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musculoskeletal pathology (Leveille, Bean, Ngo, McMullen, & Guralnik, 2007), 

which in turn is really no different to a lower back injury, rather, the description of the 

condition is only identifying the site of injury. The same could be said for the 

categorisation of neck pain under the condition of osteoarthritis, which may imply that 

the condition of osteoarthritis or arthritis is a condition that cannot be treated through 

conservative measures, rather that most people are instructed to live with the pain and 

get used to it (Bove, Flatters, Inglis, & Mantyh, 2009; Kamaleri, Natvig, Ihlebaek, & 

Bruusgaard, 2008; Veale, Woolf, & Carr, 2008).  

 

Kamaleri et al (2008) surmise that musculoskeletal pain frequently coexists with pain 

in other body regions, and the functional ability of the person is a consequence on 

how widespread the pain is. They infer that a localised area of pain such as knee OA 

is not the restrictive condition rather that the widespread musculoskeletal pain, such as 

in the hips, can in fact limit the patients’ functional ability. Further to this Veale et al. 

(2008) report that many people do not visit their doctor in regards to the 

musculoskeletal aches and pains. They have been informed by their doctor or friends 

or family that their pain is in fact from arthritis and to live with it. The lack of 

information given to these patients including the treatment options seriously 

disadvantages the patients and their treatment outcomes. So it could be determined 

that functional ability is affected more so from musculoskeletal pain than from 

isolated diagnosis such as arthritis. The ABS reports that in regard to musculoskeletal 

pain the types of disability which caused most problems for people as the main 

condition were: chronic or recurring pain or discomfort (39%), restriction in physical 

activities (23%) and difficulty gripping or holding things (11%). 
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The prevalence of chronic pain is Australia is about one fifth of the population (Blyth, 

et al., 2001). In the prevalence study, chronic pain was defined as pain experienced 

every day for three months in the six months prior to interview. Unfortunately the 

respondents were not asked questions about their site of pain or the underlying cause 

of pain. So in fact, this study most probably included a wide range of chronic pain 

sufferers including pain processes derived form conditions such as cancer, diabetes, 

major trauma and of course musculoskeletal conditions. Nevertheless, they 

determined that from the 17, 543 respondents, 20% of females and 17.1% of males 

reported experiencing chronic pain (Table 2.1). This suggests that chronic pain 

impacts upon a large proportion of the Australian population, and in particular  affects 

older people, females, and those with lower economic status (Blyth et al. (2001).  

 

Table 2.1 The Prevalence of Chronic Pain 

 

Study 
Initial Data Set and 

Methods 
Subjects Results Chronic Pain Data 

Blyth et al. 2001 

 

Pain questionnaires to 

17,543 people 

20% females, 17.1% 

males, experienced 

chronic pain 

 

- - - 

Lang et al. 2007 

Pain questionnaires to 

7896 Households 

56% respondents 

experienced pain 

808 Adults 

41% Chronic Pain 

4.3% Intermittent 

Pain 

6.4% Acute Pain 

10.2% had Neck Pain 

9.5% had Shoulder Pain 

10.2% had upper back pain 

30.9% had Lower Back Pain 

Breivik et al. 2006 

Pain questionnaires to 

50,000 people 

20% of the respondents 

indicated they had 

chronic pain 

 

4835 Adults 100% Chronic Pain 

 

 

8% had Neck Pain 

9% had Shoulder Pain 

5% had Upper Back Pain 

24% had Unspecified Back Pain 

18% had Lower Back Pain 
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Missing from the study by Blyth et al (2001) is research into the broader experience 

of pain or those who experience chronic pain but are not currently defined as patients, 

or in other words were not under the primary care of a medical doctor for the 

treatment of their chronic pain (Lang, Sullivan, & Yates, 2007). The authors 

investigated the transition of acute pain to chronic pain, and the under-reporting of 

such a transition to the patient’s General Practitioner (GP). They also examined the 

characteristics of the pain reported by their respondents including the most painful 

areas of the body. From a sample of 808 adults, 56% of them reported pain, of which 

41% reported their pain to be chronic. 4.3% reported their pain to be intermittent - a 

minimum of 3 months pain, but not every day and 6.4% were classified as having 

acute pain. More specifically for this literature review, Lang et al (2007) found that of 

the chronic pain patients 10.2% of them had neck pain, 9.5% had shoulder pain and 

10.2% had upper back pain (Table 2.1). If we combine these percentages it gives a 

total of 29.9% of respondents experienced pain in their upper torso. Compare this with 

their data from respondents with chronic lower back pain (30.9%), it could be 

determined that chronic upper torso pain localised to the cervicothoracic region is as 

debilitating in society as chronic lower back pain. Caution must be taken when 

interpreting these results because of disappointing response rate and a responder bias 

towards older female respondents. The study does highlight however, the possible 

under reporting of chronic upper back and neck pain and the need for further study in 

this area (Verhaak, Kerssens, Dekker, Sorbi, & Bensing, 1998). 

 

A major study of 50,000 respondents in Europe also determined that 1 in 5 people 

reported to have chronic pain (Breivik, Collett, Ventafridda, Cohen, & Gallacher, 

2006). In the study, a total of 4835 respondents indicated their most common location 
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of body pain. 5% of respondents reported upper back pain, 8% reported neck pain and 

9% reported shoulder pain. Once again it could be determined that 22% of 

respondents reported that they had chronic cervicothoracic pain (Table 2.1). The study 

indicated also from the responders that 24% of them had back pain which was 

unspecified. This too could indicate upper back pain or thoracic pain. If we compare 

those with chronic cervicothoracic pain (22%) to those who reported lower back pain 

(18%) then once again it is clearly determined that pain in the upper regions of the 

body is just as important or even more so than lower back pain. Another interesting 

aspect of this study was the respondents’ indication to the most common causes of 

pain. Of the 4292 responders 34% of them indicated that their chronic pain was from 

arthritis or OA. As discussed earlier, the site of pain from arthritis or OA can be 

minimal and in fact it is the widespread musculoskeletal pain which is limiting the 

patient’s functional ability. In the studies mentioned most respondents had not 

received pain specialist treatment and in the European study 40% had inadequate 

management of their pain. 

 

2.3 The Theory of Chronic pain 

The study and examination of pain has evolved significantly over many years 

(Nielson, 2001). A summary of the various pain theories is summarised in Table 2.2. 

Nielson (2001) highlights the unanswered questions to the various pain theories, 

including the specificity theory, put forward in the early 19
th

 century by Descartes. 

The specificity theory hypothesised that there are pain specific nerves in the tissue of 

the body that, via the spinal cord, project signals directly to the brain. When excited or 

stimulated these nerves give rise to pain and only pain. This theory was challenged by 

Melzack and Wall (1965) to be too simplistic and didn’t address inconsistencies with 
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various pain experiences, including the impact of physiological factors. Medical and 

health professionals and researchers still have difficulty explaining the various 

concepts of pain. These include; how severe injuries can cause relatively little pain, 

how pain can persist even after the injury has healed, how psychological factors can 

influence pain, why pain has a wide range of sensations, why the qualities and 

location of pain can change over time and how pain can be felt in different locations 

than the site of injury (Nielson, 2001)? 

 

To address some of these questions, the summation theory was hypothesized, in 

which the brain and spinal cord were involved in a self exciting nerve loop or 

reverberating circuits (Livingstone, 1943; Melzack & Wall, 1965). The summation 

theory was proved to be incorrect, however the ideas proved to be an important 

advancement in the theory of pain (Nielson, 2001). Weddell (1955) put forward the 

Pattern Theory in which all nerve endings responded to different types of stimulation 

with different impulses. This theory however, still only examined the influence of the 

peripheral nerves and did not take into account the importance of the central nervous 

system (Nielson, 2001; Weddell, 1955; Willis & Coggeshall, 2003). Nielson reports 

that Noordenbos proposed the Sensory Interaction Theory in 1959. The most 

important aspect of this theory was that there were two kinds of peripheral nerves 

involved in the conduction of pain signals. He hypothesized that there were small 

diameter nerves, which conduct the nerve impulses that are necessary for pain, and 

large diameter nerves which inhibit these impulses. An excess in the number of large 

diameter nerve activity would close the ‘gate’ on the small diameter nerves which 

caused the pain in the first place (Nielson, 2001; Noordenobos, 1959; Noordenobos & 

Wall, 1976; Willis & Coggeshall, 2003). 
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Building on Noordenobos’ idea of gating pain, Melzack and Wall (1965) presented 

The Gate Control Theory of Pain. The Gate Control Theory has three distinct 

dimensions including the sensory dimension which involves the location, quality, and 

intensity of the painful sensation, the cognitive evaluative dimension which involves 

the appraisal of the meaning of what has occurred and could still happen, and the 

affective motivational dimension, which includes the emotional response, the 

motivation to avoid harm, and the expectations of whether such harm will be avoided 

(Nielson, 2001). The Gate Control Theory hypothesized that there was another class 

of nerves that further transmitted the pain related signals beyond the spinal cord and 

into the brain (Melzack & Wall, 1965). 

 

Furthering his research into pain and through the advances in brain imaging 

technology, Melzack (1999) hypothesised that the role of the brain and in particular 

the cerebral cortex were an important part of pain processing (Melzack, 1999; 

Melzack & Wall, 1996). The ‘Neuromatrix Theory’ was initially conceived through 

his investigation into phantom limb pain. The Neuromatrix Theory proposes that a 

matrix of nerve cells in the brain represent the body and create our sense of self 

(Nielson, 2001). This ‘self’ neuro-network comprises of somatosensory, limbic and 

thalamocortical components and is determined by genetic and sensory influences 

(Melzack, 1999) Experiences throughout life are as equally important as their neural 

or mechanical experiences such as injury. Melzack’s most recent literature into the 

concept of pain suggests that pain clinics should expand their investigations into 

chronic pain by including specialists in endocrinology and immunology to further 

examine the endocrine, autonomic, immune and opioid systems. 
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Table 2.2 Pain Theory Developments  

 

Hypothesis Year Theory Explanation Proven or not Proven 

Descartes 

 (Early 19th Century) 
Specificity Theory 

Pain specific nerves direct pain directly 

to the brain via the spinal column. 

These nerves give rise to pain and only 

pain. 

Proves to be too simplistic as it 

did not explain how severe 

injuries can cause a little 

amount of pain, how pain can 

persist after injury was healed, 

why pain has many sensations. 

Livingston (1943) Summation Theory 

Proposed that there were reverberating 

circuits activated as a result of nerve 

damage. 

Not proven as there are no 

reverberating circuits; however 

the concept of summation was 

built upon. 

Weddell (1955) 
Pattern Theory 

 

All nerve endings responded to 

different types of stimulation with 

different patterns of impulses.  

This theory did not make the 

leap to the central nervous 

system and was deemed 

inadequate because it excluded 

the physiologic specialisation 

that occurs in these nerves. 

Noordenbos (1959) 
Sensory Interaction 

Theory 

Proposed that an input control 

mechanism prevents central summation 

from occurring under normal 

circumstances. When this mechanism is 

damaged, pathologic pain states result. 

Proven correct and two kinds 

of peripheral nerves were 

reported. Small diameter 

nerves, which conduct the 

nerve impulses that are 

necessary for pain, and large 

diameter nerves which inhibit 

these impulses. 

Melzack and Wall 

(1965) 
Gate Control Theory 

A ‘gating’ mechanism was proposed 

that modulated the balance of small 

diameter nerve fibres and large 

diameter nerve fibres. This gating took 

place within the spinal cord and then 

pain related signals were sent to the 

brain for further processing 

The resultant pain sensation 

was determined by the location, 

quality, and intensity of the 

pain. But also, the meaning and 

experience of what else might 

occur, as well as an emotional 

response, the motivation to 

avoid harm, and the 

expectations of whether such 

harm will be avoided. 

Melzack (1999) Neuromatrix Theory 

This theory proposes a matrix of nerve 

cells in the brain that represent the 

whole body and create our sense of 

‘self’. 

This theory integrates various 

brain processes and the 

interaction of the endocrine, 

immune, endogenous opioid 

and autonomic nervous 

systems. This theory is 

accepted in the research area of 

pain and is slowly extending to 

the broader healthcare 

community. 

*Summarised from Nielsen (2001) 
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2.4 Acute versus Chronic Pain 

In reviewing the literature on pain it is important to examine the transition of a patient 

from being in acute pain to having chronic pain. The International Association for the 

Study of Pain (IASP), describes pain as an unpleasant sensory and emotional 

occurrence associated with real or potential tissue damage, or described in terms of 

such damage (IASP, 1986). The most apparent difference between acute pain and 

chronic pain is the length of time that pain is experienced. To be classified as having 

chronic pain, the pain persists for more than six months. Acute pain occurs when 

nerve roots or peripheral nerve trunks have been injured by mechanical and/or 

chemical stimuli that exceed the physical capabilities of the nervous systems (Nee & 

Butler, 2006). Nociceptors or pain receptors are the initial receptors to alert the body 

of pain. Nociceptors are located throughout the body except the brain and are most 

abundant in the skin and in the outer layers of the connective tissue (Myers, 2009). In 

acute pain, a warning signal is derived from the body once the modulated nociceptive 

output is transmitted to the brain via the previously described gate control mechanism 

(Nielson, 2001). There is consensus in the literature of the acute pain process, 

however the approximating dermatones, cutaneous fields, or paths caused by nerve 

trunks can be variable (Nee & Butler, 2006). Based upon pathophysiologic processes 

once the healing process is complete, nociceptive input should cease. In chronic pain, 

it seems that the pain may no longer serve as a warning signal (Nielson, 2001). 

 

2.5 Chronic Pain Physiology 

The view that pain can spread from injured tissue to non-injured tissue is well 

supported (Coderre, Katz, Vaccarino, & Melzack, 1993; Curatolo, Arendt-Nielsen, & 

Petersen-Felix, 2006; Curatolo, et al., 2001; Herren-Gerber, et al., 2004; Li, Simone, 
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& Larson, 1999; Nielson, 2001; Teasell, 2001). This pain transmission is by means of 

central nervous system activation, and is commonly referred to as central sensitisation 

(Coderre, et al., 1993). It is postulated that long lasting, and even permanent changes 

in the central nervous system anatomy, biochemistry and physiology, contribute to 

chronic and widespread pain (Teasell, 2001). Central sensitisation, or hypersensitivity, 

refers to an increase in spinal cord excitability (Curatolo, et al., 2006; Curatolo, et al., 

2001; Teasell, 2001). In central sensitisation there is a decrease in the response 

threshold, an increase response to supra-threshold stimuli which in turn increases the 

receptor field area thereby stimulating or recruiting previously ineffective nociceptive 

inputs (Curatolo, et al., 2001; Gracely, Lynch, & Bennett, 1992; Sheather-Reid & 

Cohen, 1998; Suzuki & Dickenson, 2005; Teasell, 2001). More specifically the 

research suggests that in the initial stages of central sensitivity calcium channels are 

involved which are essential for transmitter release onto spinal neurons. Suzuki and 

Dickenson (2005) report that gabapentin and pregabalin act on these calcium channels 

which leads to greater levels of activation of the spinal receptors and increased 

neuronal excitability. In the spinal cord, the release of peptides and glutamate causes 

activation of the N-methyl-D-aspartate (NMDA) receptor for glutamate in persistent 

pain states, and this with other spinal systems generates spinal hypersensitivity. There 

are two key processes of NMDA receptor activation. These are windup and long term 

potentiation (LTP). LTP is an increase in neuronal responses to a given constant 

stimulus; this is also known as temporal summation. Continued input results in these 

responses remaining elevated. Windup is induced by C and A-delta fibre inputs. Once 

produced, windup enhances all responses including the low threshold inputs. In injury 

repair, once the peripheral input declines, there is a slow return in neuronal responses 

to baseline. At this point it is surmised by the literature, that blocking peripheral 
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drives should attenuate central sensitisation. LTP could be classified as a longer 

lasting version of wind-up where a high frequency C-fibre input now produces hours 

of excitability. This event persists even though the initial input has terminated. It is at 

this stage that genes may be implicated in memory processes that add to the neuronal 

changes, and as discussed earlier, underlie the Neuromatrix theory presented by 

Melzack (1999). 

 

2.6 Chronic Pain Psychology 

Over time, for those in pain, the role of psychological and social factors seems to 

increase in importance (Melzack, 1999; Nielson, 2001; Veale, et al., 2008). This 

includes the meaning of pain to the person and the impact on the family and 

vocational functioning. To adjust to pain, a wide range of psychological factors 

influence this adjustment. These include certain beliefs, fear of movement, and 

reduction in activities, emotional distress, respondent learning and maladaptive 

learning. Certain beliefs, such as pain signals cause harm, predict physical and 

psychosocial dysfunction (Jensen, Romano, Turner, Good, & Wald, 1999). A fear of 

movement and the withdrawal of activity, which is very common, can also predict 

dysfunction. Although a reduction in activity and withdrawal and/or avoidance from 

activity is important for tissue repair, as pain becomes chronic, withdrawal from or 

avoidance of activity no longer assists the healing, and can become dysfunctional 

(Vlaeyen & Linton, 2000). In a large prospective study, fear avoidance beliefs 

predicted subsequent episodes of musculoskeletal pain, and those who had high fear-

avoidance beliefs had twice the likelihood of experiencing a pain episode during the 

following year (Linton, Buer, & Vlaeyen, 2000).  
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2.7 Identifying Chronic Pain 

In the traditional biomedical approach to treatment of patients with chronic pain, there 

are two options (Nielson, 2001). Firstly, there is a physical cause which is directly 

treated, and secondly, there is no evident physical cause, and the pain tends to be 

viewed as psychogenic, exaggerated or malingering. The first approach is undertaken 

by all medical health practitioners where investigative techniques are used to 

determine a cause. Hopefully at this time a physical cause is identified and the 

appropriate treatment is provided for an appropriate time. However, the literature 

suggests (Crombez, Vlaeyen, Heuts, & Lysens, 1999; Klenerman, et al., 1995; 

Langevin, et al., 2009; Nielson, 2001) that in most cases there is no physical evidence 

of the cause of chronic pain, and the judgements about the nature of the pain are often 

based on the clinician’s biases and assumptions. Generally from this, a dysfunctional 

clinician-patient relationship develops to which the clinician becomes increasingly 

frustrated and pessimistic (Nielson, 2001; Walker, Holloway, & Sofaer, 1999).  

 

A poor outcome for the patient in chronic pain will arise if a purely biomedical 

approach is undertaken. Recognition and assessment of the multiple physiologic, 

psychological and social factors are essential for a multidisciplinary team to 

adequately treat a chronic pain patient. Melzack and Wall (1996) stress that an 

understanding of the influence of various bio-psychosocial factors is the key to 

effective treatment, however, as discussed previously, the literature also suggests that 

exercise or activity can reduce subsequent episodes of musculoskeletal pain and must 

also be a key element in chronic pain treatment. Thus, there lies the basis for a 

multidisciplinary approach to treatment. 
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2.8 Exercise for Chronic Upper Back and Neck Pain 

There have been numerous studies undertaken over the years to examine the effect 

exercise has on neck and upper back pain, (Table 2.3). (Andersen, et al., 2008; 

Dusunceli, Ozturk, Atamaz, Hepguler, & Durmaz, 2009; Falla, Jull, Russell, 

Vicenzino, & Hodges, 2007; Griffiths, Dziedzic, Waterfield, & Sim, 2009; Hakkinen, 

Kautiainen, Hannonen, & Ylinen, 2008; O'Leary, Falla, Hodges, Jull, & Vicenzino, 

2007; Rodriquez & Burns, 2008; Salo, Hakkinen, Kautiainen, & Ylinen; Ylinen, 

Hakkinen, Nykanen, Kautiainen, & Takala, 2007; Ylinen, et al., 2003). All the 

aforementioned studies demonstrated that exercise has a positive effect on increasing 

neck or upper back strength, a reduction in pain, and/or an increase in functional 

ability. However, the type of exercise and the setting to which the exercise is 

conducted is variable. For example, Dusunceli et al (2009) found that specific neck 

stabilisation exercises are superior to isometric and stretching exercises, whereas, 

Griffiths et al (2009) reported that adding specific neck stabilisation exercises to a 

general exercise program did not provide a better clinical outcome. Further to this, 

Hakkinen et al (2008) reports that there were no significant differences observed 

between neck pain and disability for combined stretch training and stretching or 

stretching alone. It seems the common denominator between all the studies in Table 

2.3 is that a subject who has upper back/neck pain, needs to continue with an exercise 

program for an extended period of time to have a significant positive outcome. An 

interesting investigation by O’Leary et al (2007) found that there could be an 

immediate hypoalgesic response (including a decrease in tenderness) to specific 

exercise of the cervical spine; however this response was very short in duration. 

O’Leary et al (2007) infer from their study that the exercise regime undertake by their 

participants may have an effect on mechanical pain thresholds, however as compared 
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to aerobic exercise and manual therapy there seemed to be no suggestion of systemic 

pain modulation. The idea to reduce pain through mechanical intervention, even 

though for a short period of time, has some merit for the possible tissue altering 

mechanisms of Kinesiotape (KT). 

Table 2.3 Exercise Interventions for Neck and Upper Back Pain 

 

Study Participants Methods/Exercise Intervention Outcome 

 Salo et al. 2010 

180 female office 

workers 25-53 years 

of age. Suffered 

chronic neck pain. 

Randomised to a strength group (STG), 

endurance training group (ETG) or a 

control group (CG). The STG 

performed high intensity isometric neck 

exercises with an elastic band. The 

ETG performed lighter neck training. 

The CG was given stretches. The 

program was supervised for 12 days 

and then the participants followed the 

program for one year. 

There were no changes in the 

control group, but in both 

training groups there was a 

significant improvement in the 

participant’s quality of life. 

Those who improved the most 

were dedicated to long therm 

exercise. 

Dusunceli et al. 2009 

60 patients with neck 

pain. Aged 18-55 

years. The Patients 

had NSNP which was 

reproduced with 

movement. 

Randomised into three groups, Group 

1-physical therapy agents, Group 2- 

physical therapy agents plus isometric 

and stretching exercises, Group 3 – 

physical therapy agents plus neck 

stabilisation exercises. 

All groups showed a significant 

decrease in VAS during the 

first six months. The 

improvement was maintained 

only in group 3 at 9-12 months. 

Griffiths et al. 2009 

74 participants with a 

mean age of 52 years, 

who had a chronic 

neck disorder 

The participants were randomised into 

2 groups. Group 1 – specific neck 

stabilisation exercises with a general 

neck advice and exercise program. 

Group 2 – a general neck advice and 

exercise program alone. The exercise 

intervention was for six weeks. 

Both groups had less disability 

after 6 weeks and 6 months. 

Adding specific neck 

stabilisation exercises to a 

general neck advice and 

exercise program did not 

provide better clinical 

outcomes. 

Anderson et al. 2008 

48 employed women 

with chronic neck 

pain (trapezius 

myalgia)  

Randomly assigned to either 10 weeks 

specific strength training generalised 

fitness training on a stationary bike, or a 

reference intervention without physical 

activity. 

The specific strength training 

led to a prolonged relief in neck 

muscle pain, the general fitness 

training showed a small but 

significant acute pain 

reduction. 

Rodriquez and 

Arthur, 2008 

30 subjects with 

chronic neck pain, 14 

subjects without 

chronic pain 

All the subjects were assessed for 

tenderness in the neck, headache, 

strength and ROM. A specific neck 

exercise was given where the subject 

lies supine and lifts their head whilst 

tucking their chin in. A target of 20 x 

3sec head lifts was set. 

Neck flexor muscle 

strengthening resulted in 

positive changes in pain, NDI, 

ROM and strength but not 

tenderness. 
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Study Participants Methods/Exercise Intervention Outcome 

Hakkinen et al. 2008 

101 patients with 

CNSNP were 

observed over one 

year. 

The patients were randomised into two 

groups, strength training and stretching, 

and stretching alone. In the strength 

training group, they exercised 3 times a 

week for one year.  

A considerable reduction in 

average pain and disability was 

observed after one-year follow 

up in all patients. There was no 

significant difference between 

the groups. Even though 

relatively low frequency 

training was indicated the 

patients had a long-term 

improvement.  

O’Leary et al 2007 

48 female volunteers, 

with a history of neck 

pain for 3 or more 

months. 

The participants were randomly 

allocated to one of two groups. Either a 

cranio-cervical flexion (CCF) group or 

a cervical Flexion (CF) endurance 

exercise group. The CCF group 

participants lie supine with their head in 

contact with the floor and performed an 

isometric contraction for 10sec with 10 

repetitions. The CF raised their head 

and performed 3x10reps with 

increasing weight. 

After one exercise session of 

isometric contraction there was 

an immediate change in 

mechanical hyperalgesia. 

Falla et al. 2007 

58 subjects with 

chronic non-severe 

neck pain and 10 

control subjects. 

The subjects were randomised into two 

groups. Group 1 received training of the 

craniocervical flexor muscles (CCF) 

and Group 2 received endurance-

strength training of the cervical flexor 

muscles (CF). The exercise program 

was for 6 weeks. 

The subjects in the CCF group 

improved their ability to 

maintain a neutral cervical 

posture during prolonged 

sitting. 

Ylinen et al. 2007 

118 women with non-

specific neck pain, 

three year follow up 

study, which 

previously were a 

part of a randomised 

controlled study for 

one year. 

The subjects previously undertook a 

one year exercise intervention. 

The improvements made 

during one year of exercise 

intervention were maintained at 

the 3-year follow up. 

Ylinen et al. 2003 

180 female office 

workers, aged 25-53 

years with chronic, 

non specific neck 

pain. 

The patients were assigned to either 2 

training groups or a control group. The 

endurance training group performed 

dynamic neck exercises, which 

included lifting the head from supine 

and prone positions. The strength 

training group performed high intensity 

isometric neck strengthening and 

stabilisation exercises with an elastic 

band. The control group undertook 

recreational activities. After a few 

weeks of intensive instruction the 

participants were encouraged to 

exercise 3 times a week for a year. 

Both the strength and 

endurance training for 12 

months were effective methods 

for decreasing pain and 

disability in women with 

chronic, non-specific neck 

pain. 

Abbreviations: NSNP = Non-specific neck pain; VAS = Visual Analogue Scale; ROM = Range of Movement; NDI = Neck 
Disability Index; CNSNP = Chronic non-specific neck pain 
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2.9 Fascia and Chronic Upper Back and Neck Pain 

There are many causes of upper back and neck pain including soft tissue damage, 

bulging or herniated cervical vertebra, kyphosis, trapezius myalgia, scoliosis, 

osteoporosis, arthritis and spinal stenosis (Micheli & Wood, 1995; Rao, 2002). All of 

these causes may be visible through investigative techniques such as x-ray and MRI, 

however, the interest in this literature review lies in the non-specific pain which forms 

the basis for chronic pain as discussed earlier. The studies mentioned earlier in 

relation to exercise and upper back/neck pain highlight specific muscles in relation to 

the injury of the participants. Both O’Leary et al. (2007) and Falla et al. (2007) 

highlight the cervical flexor and cranio-flexor muscles in their studies as being 

dysfunctional to the extent that they are targeted for some specific exercise therapy. 

All of the studies have generally isolated individual muscles including the deep neck 

flexors, the cervical retractors, the trapezius muscle, the rhomboids and other muscles 

of the cervicothoracic region. Of course muscle involvement and joint mobility and 

integrity are essential when investigating dysfunction and are the basis for most 

investigations, however, the involvement of fascia in pain conditions is relatively 

underreported in such studies, as well as in the exercise community. Functional 

Fascial Taping (FFT) is one technique developed by Ron Alexander who utilises 

taping techniques to alter the load and fascia when exercising. His techniques and 

results are encouraging; however the scientific reasoning behind his techniques was 

limited up until a few years ago (Alexander, 2010; Spina, Cameron, & Alexander, 

2002). Structural Integrators (SI), over the past 15 years have conducted extensive 

research into fascia and its effect on human function, pain and disability. The most 

notable advances in this area of research have been highlighted by the fascia 

conferences held in 2007 and 2009 (FRC, 2009).  
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2.10 The Importance of Fascia 

Fascia was once seen as just a covering for muscles and visceral organs to which its 

function was limited (Myers, 2009). Literature over the past fifteen years now 

suggests that fascia has contractile components, can be mechanically loaded to 

produce functional patterns and in fact is very plastic in its cellular makeup 

(Chaudhry, et al., 2008; Langevin, et al., 2009; Myers, 2009; Schleip, Klingler, & 

Lehmann-Horn, 2005; Schleip, et al., 2006; Spina, et al., 2002). There is a class of 

cells in fascia that are capable of exerting a clinical contractile force to influence 

lower back stability (Tomasek, Gabbiani, Hinz, Chaponnier, & Brown, 2002). These 

fascia cells have been termed myofibroblasts, which seem  to represent a middle 

ground between a smooth muscle cell and a traditional fibroblast (Myers, 2009). It has 

been discovered that chronic contractions of myofibroblasts play a role in chronic 

contractures such as Dupuytren’s contracture of the palmar fascia or adhesive 

capsulitis in the shoulder (Gabbiani, Hirschel, Ryan, Statkov, & Majno, 1972; Myers, 

2009). The cells in question are not stimulated to contract via the usual neural synapse 

(Myers 2009). This indicates they are beyond the reach of conscious control or even 

unconscious control as we know it. There are two factors that induce long-duration, 

low energy contraction of these cells. Firstly, mechanical tension going through the 

tissues in question and secondly, specific cytokines and other pharmacological agents 

such as nitric oxide, histamine, mepyramine, and oxytocin which stimulates 

contraction (Myers, 2009). Angiotensin or caffeine which are calcium channel 

blockers, and norepinephrine or acetylcholine which stimulate contraction, have no 

effect on these cells.  As we commonly know it, direct innervation of skeletal muscles 

is due to acetylcholine, as is the innervation of smooth muscles of the parasympathetic 

nervous system. Direct innervation of the sympathetic nervous system with the 
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exception of the sweat glands, is due to norepinephrine (McHugh & McHugh, 2000). 

With this physiology in mind, and the fact that myofibroblasts do not respond to 

stimulation as we know it, the implication for pain management is significant. 

As discussed, the mechanical loading of fascia can induce a long duration contraction 

of the connective tissue. This new research as discussed earlier has specific 

implications when applying it to a person with chronic upper back and neck pain. 

Myers (2009) explains that a fascial contraction occurs very slowly compared to a 

muscle contraction, where the contraction can build for 20-30 minutes and then be 

sustained for more than an hour, before slowly subsiding. The contraction is built 

upon a sustained load as if under a chemical fluid stimulation rather than neural 

stimulation. Myers (2009) further explains that one aspect of the fluid environment is 

of course its level of pH. The lower the pH, or an acidic environment in the matrix 

causes these myofibroblasts to contract (Pipelzadeh & Naylor, 1998). It is therefore 

noted that activities such as breathing pattern disorder, emotional stress, or acid 

producing foods could induce a general stiffening in the fascial body (Myers, 2009). 

Unfortunately as mentioned previously chronic pain exercise research generally over 

looks the importance of fascia in contractile states. Extensive literature in this area 

would be advantageous to this research; however the implication of fascial loading 

research will be built upon in coming years by continued research. 

 

2.11 Fascial Loading of Connective Tissue 

Building upon the inference that fascia has contractile properties, connective tissue 

including fascia can be deemed as being plastic in its cellular makeup. Connective 

tissue can be remodelled based upon the human structure and movement (Myers, 

2009). All tissues within the body generate electric fields when they are either 
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compressed or stretched. Stress passing through tissue in the body deforms the 

material thereby stretching the bonds between the molecules. The slight electric flow 

generated when the tissue is deformed is known as a piezo (pressure)-electric charge. 

A typical example of piezo-electrically charged material is that of bones. In the 

condition of osteoporosis, osteoblasts lay down new bone whereas osteoclasts clean 

up old bone. If the activity of osteoclasts is more than the activity of osteoblasts then 

osteoporosis can develop (Teitelbaum, 2000). Placing stress through bone by being 

active and being involved in exercise, piezo-electrically charges the bone under stress, 

therefore limiting the osteoclast activity. 

 

Similarly, the same occurs across the whole extracellular fibrous network, including 

fascia. A muscle that is under constant strain, such as the upper back muscles in 

someone who has kyphosis, will result in an increased lying down of collagen fibres 

within the fascia. Due to being piezo-electrically charged, these fibres over time will 

mould to the mechanical stress placed upon then (Myers, 2009). This is commonly 

evident in people who slouch at their desk 8 hours a day. 

 

Damage to fascia can be very common, but under-diagnosed (Noonan & Garrett, 

1999). Generally only thick fascial bands, such as the plantar fascia are easily 

identified as being injured, through imaging techniques. Small tears in fascia can 

cause pain but are often not detectable through imaging. When a muscle is stretched, 

it will recoil back to its resting length before giving up and adding more cells and 

sarcomeres to bridge the gap (Myers, 2009; Williams & Goldspink, 1978). If you 

were to stretch fascia quickly it would tear. However, if you stretch the fascia slowly 

over a period of time it will deform plastically It could be said then that muscle is 
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elastic and fascia is plastic (Myers, 2009). Contrary to this, researchers within the 

exercise industry will often refer to muscle as being plastic (Bird, Tarpenning, & 

Marino, 2005). Understanding the role of fascia when exercising people with chronic 

pain needs to be considered, to ensure they are benefiting from the activity prescribed. 

 

2.12 Kinesio Tape and Chronic Pain 

There is no current literature available on Kinesiotape (KT) and its influence on 

chronic pain. The Kinesio Taping Method was developed by Dr Kenzo Kase in the 

late 70's and early 80's. Kinesio Taping works by taping around or over muscles with 

the intent to either assist and/or support to relax the muscles (Kase, Tatsuyuk, & 

Tomoko, 1996). When applying the tape un-stretched , the body is placed into a 

stretched position (Figure 2.1), so when the body returns to its normal resting length 

the taped skin will form convolutions (Kase, et al., 1996). When the skin is lifted by 

this technique, subcutaneous flow of blood and lymphatic fluid is increased (Kase, et 

al., 1996). Kase et al further report, that Kinesio Taping alleviates pain and facilitates 

lymphatic drainage by microscopically lifting the skin. The taped segment forms 

convolutions in the skin (Figure 2.2), thus increasing interstitial space. The result is 

that pressure and irritation are taken off the neural and sensory receptors, alleviating 

pain. Pressure is gradually taken off the lymphatic system, allowing it to channel more 

freely. Although not documented, it is postulated that affecting the superficial fascia 

through Kinesio taping can in fact produce changes within the deeper fascial layers 

thereby altering dysfunctional tissue patterns. KT has been used in a number of 

studies involving acute pain, (Table 2.4) (Garcia-Muro, Rodriguez-Fernandez, & 

Herrero-de-Lucas, 2010; Slupik, Dwornik, Bialoszewski, & Zych, 2007; Yasukawa, 

Patel, & Sisung, 2006).  
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Figure 2.1 Kinesiotape application to a stretched limb 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.2 Kinesiotape forming convolutions 
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Table 2.4 Review of Kinesiotape Research  

 

Study Purpose Subjects Protocol Outcome 

Walsh, 2010 

KT utilised to facilitate 

the movement of the 

rotator cuff and scapula 

stabilisers to assist a 

neonatal brachial plexus 

injury 

2yr old 

Female 

Case study with a 20 

week exercise program. 

KT was applied to the 

shoulders 2-3 days on 1-

2 days off. 

At 20 weeks the patient 

had full ROM, 

symmetrical shoulders 

and an increase in size 

and mineralisation of the 

humerus. Reconstructive 

surgery was cancelled 

Garcia-Muro et al. 2009 

To facilitate ROM of the 

right shoulder and 

decrease pain through 

the use of KT 

20yr old 

Female 

Case study with 

application of the KT to 

the right deltoid muscle 

in a v shape. The tape 

was only adhered to the 

patient for 2 days. 

Initial application of the 

tape improved ROM, but 

no change in VAS. After 

2 days removal of tape 

further increase in ROM. 

After 9 days the patient 

reported no pain and 

ROM almost normal 

 

Gonzalez-Iglesias et al. 2009 

To identify the short 

term effects of  KT on 

patients with WADs 

41 Patients, 

with acute 

whiplash 

injury 

A KT group and Sham 

group was established. 

Baseline measures were 

taken before application 

of tape, immediately 

after tape application, 

and  24 hours after tape 

application 

The KT group exhibited 

significant 

improvements 

immediately following 

the application of the 

KT, and at a 24 hour 

follow up. The 

improvements were 

small and may not be 

clinically meaningful. 

Thelen et al. 2008 

To determine the short 

term clinical efficacy of 

KT when applied to 

patients with shoulder 

pain 

42 Subjects 

with shoulder 

impingement 

A KT group and sham 

group was established. 

Patients wore the tape 

for 2 consecutive, 3 day 

intervals. 

There was an immediate 

improvement in pain and 

shoulder abduction in 

the KT group. In both 

the KT group and sham 

group there was no 

difference in 

improvement after 6 

days 

Supik et al. 2007 

To examine the effect of 

KT on the bioelectrical 

activity of the vastus 

medialis muscle 

27 Healthy 

subjects 

KT was applied to 

support the medial head 

of the quadriceps muscle 

and left on for 24 hours. 

An increase in the 

bioelectrical activity of 

the quadricep muscle 

was reported after 24 

hours. There was 

maintenance of this 

effect 48 hours after the 

removal of the tape. At 

72 hours the effect was 

still significant; however 

it was lower than the 

effect after 24 hours. 
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Study Purpose Subjects Protocol Outcome 

Yoshida, Kahanov, 2007 

To examine the changes 

in ROM of the trunk 

flexors, extensors and 

lateral flexors when KT 

is applied to the lumbar 

region 

30 Healthy 

subjects 

KT was applied to the 

lumbar region. ROM 

measurements were 

taken before and after 

the application of the 

tape. 

Trunk flexion improved 

by an average of 17.8cm. 

No other ROM 

indicators were 

significant. 

Fu et al. 2006 

To observe changes in 

muscle strength when 

KT is applied to the 

quadriceps 

14 Healthy 

subjects 

Muscle strength of the 

quadriceps was assessed 

before the application of 

KT, immediately after 

taping, and 12 hours 

after the tape application 

No difference in muscle 

strength observed among 

the three conditions. 

Yasukawa et al. 2006 

To describe the use of 

Kinesiotaping method 

for the upper extremity 

in enhancing functional 

motor skills in children 

in an acute rehabilitation 

setting 

15 Children 

with an 

acquired 

disability 

Many different tape 

applications to the 15 

children. Upper limb 

functional movement 

was assessed before tape 

application, immediately 

after application, and 3 

days after wearing the 

tape. 

Improvement in upper 

extremity control and 

function in all the 

children was significant 

after the application of 

the KT tape. 

Osterhues, 2004 

To examine the effect of 

KT on a left knee patella 

lateral dislocation 

49yr old 

female 

During a 4 week 

rehabilitation program 

the tape was applied 

over the quadricep 

muscle. The tape was 

replaced every 3-4 days. 

The KT decreased her 

pain and enhanced her 

quadricep activity during 

weight bearing activities. 

 

Garcia-Munro et al. (2010) conducted a case study on the effects of KT on shoulder 

pain, and found KT contributed to the resolution of the patient's pathology, producing 

an immediate improvement and resolving the problem within a few days. Slupik et al. 

(2007) reported an increase in the bioelectrical activity of the muscle after 24 hours of 

Kinesio taping and the maintenance of this effect for another 48 hours following 

removal of the tape. This supports Kase’s explanation of the role of the tape when 

applied to the skin. Thelen et al. (2008) reported there was an immediate reduction in 

shoulder pain on abduction of the shoulder after the application of KT; however this 

lasted no more than 6 days. Further to this, Gonzalez-Iglesias et al. (2009) applied KT 

to a group of patients with whiplash associated disorders and found there were 

significant improvements immediately after the application of the KT tape. 
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To treat a chronic pain patient, it is postulated that KT may facilitate a re-opening of 

the bound fascial tissue, to help restore fluid flow, muscle function, and connection 

with the sensory-motor system. Coupled with this, exercise provides an easing of the 

biomechanical pull that caused the increased stress on that tissue in the first place 

(Myers, 2009). Considering the tape may alleviate the ongoing nociceptive stimulus 

which chronic pain patients feel and the importance of exercise as discussed 

previously, KT may be an important therapeutic tool in treating the chronic pain 

patient.  

 

2.13 Conclusion 

Due to the complex nature of chronic pain, and how it presents itself within the 

human body, it will always be underreported. In the upper back and neck, chronic 

pain can present in the form of OA, arthritis, bulging discs, musculoskeletal pain and 

many other pathologies. Many people come to a point where they think their pain is 

normal, and will be with them for the rest of their life. In addition to this, their 

General Practitioner advises them that there is no physical evidence that an injury or 

pain exists within their body. The research into chronic pain physiology is still 

advancing. Melzack and Wall lead the theoretical development in chronic pain 

physiology, whereas, in psychology, different theories will often apply to different 

patients. Relief from pain is the main purpose a patient is referred to an allied health 

professional. In regard to the EP, we are required to impose therapeutic exercise upon 

the chronic pain patient, with sometimes little thought to their discomfort or pain. 

There would be remarkable benefits to chronic pain patients if further investigations 

were made into a small piece of tape, which does not restrict the movement of the 

patient, and helps alleviate pain throughout exercise and beyond.
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3.1.1 Abstract 

Background: Kinesiotape (KT) is becoming an accepted therapeutic modality in the 

rehabilitation of injuries and in enhancing athletic performance. To date KT has not 

been trialled in patients with chronic pain.  

Objective: The purpose of this case study is to determine the effects of KT and 

exercise in a participant with chronic neck and upper back pain. This case study also 

examines the influence of fascia on chronic pain and how KT can alter fascial 

restrictions.  

Methods and Measures: The case study participant reported to have neck and upper 

back pain for a period of 6 months. She undertook 24 sessions of exercise intervention 

over a 12 week period. Prior to the start of the exercise intervention the participant 

completed a Neck Disability Index Questionnaire (NDIQ), and completed a Visual 

Analogue Scale (VAS) at each exercise session. Baseline range of movement (ROM) 

measures and strength measures were taken prior to the start of the exercise 

intervention as well as at the 6 week mark and at the 12 week mark. KT was applied 

to the medial borders of her scapula each exercise session to reduce the irritation in 

this area. 

Results: The participant decreased her disability from 52% to 12% over the 12 week 

exercise intervention. Her average VAS score dropped from 70mm to 10mm. She 

increased her cervical flexion, lateral flexion left and lateral flexion right ROM. She 

had significant isometric strength gains in her upper back. 

Conclusion: KT may be of some assistance to clinicians in improving pain-free ROM 

in patients with chronic upper back and neck pain by altering fascial restrictions. 

Utilising KT as a tool to allow patients with chronic pain to exercise without irritation 

has considerable benefits in reducing disability and pain. 
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3.1.2 Introduction 

Positive effects of exercise programs have been reported in individuals with upper 

back and neck pain (Andersen, et al., 2008; Ylinen, et al., 2003). It seems however 

that the duration of the intervention of the exercise program is the most important 

predictor of pain and disability  improvement (Ylinen, Hakkinen, Nykanen, 

Kautiainen, & Takala, 2007). An individual in chronic pain needs to exercise 

consistently for a minimum of 12 months to have a significant improvement in their 

symptoms. There are however barriers to participation when working with a patient in 

chronic pain (Jensen, Romano, Turner, Good, & Wald, 1999). The most significant 

barrier to participation is an increase in pain and an aggravation of symptoms. 

Education of the Exercise Physiologist (EP) is required to motivate, encourage and 

reduce the pain in the patient through the use of exercise. One method to reduce pain 

is through the use of Kinesiotape (KT) (Kase, Tatsuyuk, & Tomoko, 1996). There 

have been a small number of studies into the reduction of acute pain with the use of 

KT (Thelen, Dauber, & Stoneman, 2008; Walsh, 2010), however the use of KT has 

not been widely broadcasted amongst treating practitioners dealing with chronic pain. 

 

The patient with chronic pain will often have acute pain symptoms as well as chronic 

pain symptoms. It is argued that KT can reduce the acute pain as mentioned in the 

previous studies, thereby allowing the patient to exercise in comfort. Conventional 

strapping tape is rigid and does not stretch. The rationale behind rigid tape is to 

provide protection and support to a joint or a muscle (Alexander, Stynes, Thomas, 

Lewis, & Harrison, 2003). KT was initially designed to mimic the qualities of human 

skin. The tape is roughly the same thickness as the epidermis and can be stretched 

30% - 40% of its resting length longitudinally (Thelen, et al., 2008). 
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Depending on the stretch applied to the tape on application Kase (1996) reports 

numerus benefits. Initially, the tape provides a positional stimulus through the skin, 

that is, an area of tensile muscle or injury is identified when the tape is adhered to the 

skin. Following injury, the body will repair fascia by laying down collagen. Kase 

reports that KT will aid in aligning fascial tissue to reduce the impact of scarring. 

Further to this the KT will provide more space by lifting the fascia and soft tissue 

above the area of inflammation. The benefit of this can be seen more recently at the 

2008 Beijing Olympics. Many athletes wore the tape so they could continue 

exercising with a reduction in pain. KT also provides a sensory stimulation to assist 

motion and can also assist in the removal of oedema by directing exudates toward a 

lymph duct (Thelen, et al., 2008). 

 

The tape is latex free and its adhesive is 100% acrylic and heat activated. Upon 

application, the tape is rubbed by the clinician to aid in the adhesiveness of the tape. 

The tape is 100% cotton therefore evaporation occurs quickly allowing for quicker 

drying. KT can be worn in the pool or shower without the need of reapplication and 

can be effective for a period of 3 -7 days. 

 

There are now a few companies and clinicians who teach the application of KT. A 

good knowledge of anatomy and physiology is required to understand the benefits of 

the tape. KT can be applied to almost any muscle or joint in the body, however if the 

tape is used in the same way as that of rigid strapping tape, the clinical results will be 

poor (Halseth, McCheseny, DeBeliso, Vaughn, & Lien, 2004). 
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As mentioned, there are no published clinical case studies or trials that evaluate the 

effects of KT for any chronic pain complaint. The purpose of this case study is to 

identify the effects of KT and its relation to fascia loading, exercise and chronic pain. 

In particular the focus of this case study will be on chronic upper back and neck pain 

which seems to be an emerging condition in today’s society (Andersson, Ejlertsson, 

Leden, & Rosenberg, 1993). The participant in this case study presented with chronic 

upper back and neck pain which had been ongoing for a period of 6 to 9 months.  

 

3.1.3 Case Description 

A 34 year old female with 6-9 months of upper back and neck pain was invited to 

participate in this ethically approved study (Appendix A). The individual participated 

in the study having completed a medical clearance and provided informed consent 

(Appendix B and C). To be included in the study the participant had to have suffered 

upper back and/or neck pain for a period greater than 6 months. It was stipulated that 

the pain had to have resulted from posture or occupation rather than a one off 

traumatic incident. Other criteria for the involvement in the study were that she was 

available to exercise twice a week for 12 weeks, and she continued her normal day to 

day activities, i.e. she was not on holidays for 4 weeks during the data collection time.  

 

The participant has a sedentary desk job, however she has a good exercise history, 

attending the gym 4 days a week, concentrating on her total body through weight 

training as well as aerobic exercise. Before her involvement in the study she didn’t 

undertake any specific exercise for her neck and upper back pain. She would do a 

series of stretches to help with the tension in her neck and thoracic region.  
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She described her pain as an ache and stiffness stemming from the medial border of 

the scapula to the spine and extending into the cervical region, (Figure 3.1.1). 

Superficially the muscles involved included the rhomboids, middle trapezius, upper 

trapezius and levator scapula. On palpation whilst the participant was standing these 

muscles felt fibrotic and tense with the participant indicating all of them were tender 

to touch. 

Figure 3.1.1 Participant Pain Diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 *Picture courtesy of Primal Pictures 

 

Prior to the exercise intervention the participant completed a Neck Disability Index 

Questionnaire (NDIQ) (Appendix D). Her score indicated she had 52% disability due 

to her neck and upper back pain. With a score between 40% - 60% a person is 

classified as having severe disability where travel, personal care, social life, sexual 

activity and sleep are affected (Vernon & Mior, 1991). 

 

3.1.4 Assessment Methodology 

Again, prior to the exercise intervention the participant undertook a range of strength 

tests as well as range of motion (ROM) tests. The ROM testing was conducted under 

the methodology and procedure as outlined by the Australian Institute of Sport 

(Harvey, 2000). The strength testing undertaken has been shown to be reliable in 
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chronic pain settings (Ylinen, et al., 2004). The purpose of the strength testing and 

ROM testing was to establish some base line data prior to the exercise intervention. 

The data will be compared to the anticipated changes in the participant at 6 weeks and 

12 weeks of exercise intervention. The ROM protocol is described in Table 3.1.1, and 

the strength testing protocol is outlined in Table 3.1.2. 

Table 3.1.1 Range of Movement Assessment Protocol 

 

 

Assessment / Purpose Protocol Record 

Cervical Flexion – seated posture 

Participant fully flexes the neck 

with the investigator viewing 

posteriorly and laterally. 

Gross movements as a fraction 

/10 and any elicited pain 

responses. 

Cervical Extension - seated posture 

The neck is fully extended, with 

the investigator viewing 

posteriorly and laterally. 

Gross movements as a fraction 

/10 and any elicited pain 

responses. 

Lateral Flexion 

Same starting position, the 

participant laterally flexes the 

neck fully to the right, and then to 

the left whilst maintaining neutral 

rotation and flexion/extension. 

Goniometer measure in degrees 

from vertical and any elicited pain 

responses 

Cervical Rotation 

Starting position as previous, the 

participant rotates the head to the 

left and then the right. 

Goniometer measure in degrees 

from the sagittal plane and any 

elicited pain responses. 

Thoracic Flexion 

Participant is sitting on edge of 

plinth, in an upright posture with 

knees against the edge looking 

forward. Hands are clasped 

behind the neck with elbows 

pointing forward. The participant 

is instructed to roll down, flexing 

the elbows towards the thighs. 

Gross movements as a fraction 

/10 and any elicited pain 

responses. 

Thoracic Extension 

Same starting position as above, 

the client fully extends the 

thoracic spine by raising the 

elbows to the ceiling. 

Gross movements as a fraction 

/10 and any elicited pain 

responses. 
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Table 3.1.2 Strength Testing Protocol 

Strength Test Picture Measurement 

Left and right grip strength  

 

Hand dynometer measured in kg 

Posterior shoulder strength  

 

Dynometer measured in kg 

Chest strength  

 

Dynometer measured in kg 

Hanging pull contraction 

(endurance test of the back muscles 

measured in time) 

 

 

Measured in seconds 

Prone 90/90 external rotation 

(to assess scapula stability and inner 

range shoulder external rotation 

strength, measured in time) 

  

Measured in seconds 

 

Assessment / Purpose Protocol Record 

Lateral Flexion 

Starting position as above but with 

arms crossed over the chest and 

resting on the opposite shoulders. 

Participant laterally flexes to the 

right and then the left. 

Goniometer measure in degrees 

from the vertical and any elicited 

pain responses. The line of the 

shoulders is used as a guide 

Rotation 

Starting position as above, the 

participant fully rotates to the 

right, and then to the left whilst 

the investigator views the spine 

posteriorly. 

Goniometer measure in degrees 

from the vertical and any elicited 

pain responses. The line of the 

shoulders is used as a guide 

Hand behind the back 

 – To assess the combined movement 

of shoulder internal rotation, extension 

and adduction in a functional position. 

Participant is standing and puts the 

hand behind the back and reaches 

as far up the spine as possible. 

The furthest point reached is 

marked, the distance from the C7 

spinous process is either recorded 

as a positive or negative. The other 

arm is then tested. 

Hand behind the head 

 – To assess the combined movement 

of shoulder external rotation, flexion 

and abduction in a functional position. 

Participant is standing and puts the 

hand behind the head and reaches 

as far down the spine as possible. 

The furthest point reached is 

marked, the distance from the C7 

spinous process is either recorded 

as a positive or negative. The other 

arm is then tested. 
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Baseline Results 

Table 3.1.3 outlines the baseline strength and ROM assessment results.  

 

Table 3.1.3 Baseline Range of Movement Results 

 

Cervical Range of Movement (ROM) Baseline Results  - Case Study  
 

  Initial Assessment Norm % Norm 

Cervical Flexion 55° 50° 110 

Cervical Extension 65° 60° 108 

Cervical Lateral Left 30° 45° 67 

Cervical Lateral Right 30° 45° 67 

Cervical Rotation Left 73° 80° 91 

Cervical Rotation Right 75° 80° 94 

 

Thoracic Range of Movement (ROM) Baseline Results - Case Study  
 

 Initial Assessment Norm % Norm 

Thoracic Flexion 30° 50° 60 

Thoracic Extension 20° 25° 80 

Thoracic Lateral Left 22° 25° 88 

Thoracic Lateral Right 21° 25° 84 

Thoracic Rotation Left 28° 30° 93 

Thoracic Rotation Right 32° 30° 107 

 

Shoulder Range of Movement (ROM) Baseline Results - Case Study  

  Initial Assessment 

Hand behind the back Left (cm) -3 

Hand behind the back Right (cm) -11 

Hand behind the head Left (cm) 11 

Hand behind the head Right (cm) 11 

 

Strength/Endurance Assessment Results Baseline  - Case Study  

  Initial Assessment 

Left Grip Strength (kg) 19 

Right Grip Strength (kg) 24 

Chest Strength (kg) 20 

Posterior Shoulder Strength (kg) 19 

Hanging Pull Isometric Hold (sec) 10 

Prone 90/90 External Rotation Isometric Hold (sec) 90 
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3.1.5 Exercise Intervention 

The participant undertook strength training twice a week for 12 weeks (24 sessions) 

following a graded supervised, strength training program. A progressive resistance 

training protocol was employed where she exercised at 3 x 8-15 repetitions per 

exercise in each exercise session. The first set was classified as a warm up set with a 

light weight, the second set challenged her to 12 repetitions, and the third set 

challenged her to 10 repetitions. Once she reached 15 repetitions in the third set, the 

load was adjusted accordingly so she was once again challenged to 10 repetitions. 

There was a 60 second rest between each set and a two minute rest between the 

change over in exercises (Bird, Tarpenning, & Marino, 2005). The time for data 

collection was approximately 30 minutes which did not include the warm-up or 

warm-down. The warm-up was 10 minutes of aerobic work on a stationary bike, 

treadmill or cross trainer. The warm-down consisted of one compulsory pectoralis 

stretch, and the participant was allowed to perform any other stretches that she felt the 

need to do. 

 

The participant performed 7 exercises per session with one compulsory stretch. Every 

exercise session was supervised by the principal investigator.  The exercises included: 

• Standing Cable Row 

• One Knee 45° Cable Row 

• One arm standing cable chest press 

• One arm dumbbell squat press 

• Dumbbell bent leg dead lift 

• Dumbbell shrug 

• Lat Pulldown 
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The exercises chosen worked the thoracic muscles to their full range of movement and 

are consistent with previous studies into exercise rehabilitation of the upper back and 

cervical region (Andersen, et al., 2008; Dusunceli, Ozturk, Atamaz, Hepguler, & 

Durmaz, 2009). An important note is that 5 out of the 7 exercises are in a standing 

position, with one exercise in a kneeling position and one exercise in a sitting 

position. The reason for the variation in position was to train the interscapular, 

shoulder and upper extremity musculature, progressing from unilateral arm exercises, 

to reciprocal arm exercises and finishing with bilateral arm exercises. This exercise 

combination and positioning also loaded the superficial back line (SBL) which is 

important to support the body in full upright extension, to prevent the tendency to curl 

over in flexion (Myers, 2009). 

Figure 3.1.2 Kinesiotape 

Application to the Medial Border 

of the Scapula 

Prior to the commencement of the exercise the KT was applied to 

the participant’s upper back. The tape was adhered to the skin 

whilst the participant was in a flexed position. The head of the tape 

was adhered to approximately T12 and one tail extended into the 

thoracic region (C6) and the other tail was adhered over the upper 

trapezius (Figure 3.1.2). Depending on the day and the discomfort 

of the participant the tape was adhered to one or both sides of the 

vertebra.  

 

Before each exercise session the participant’s pain was assessed with a 10-cm Visual 

Analogue Scale (VAS) (Appendix E) (Miller & Ferris, 1993; Viljanen, et al., 2003). 

The participant used the VAS to make an assessment of their own pain, with 0 

representing no pain, and 10cm representing severe pain. 
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3.1.6 Outcomes 

Figure 3.1.3 shows the VAS scores for pain in millimetres during the exercise 

intervention. It is noted at session number 14 that the participant observed no pain and 

after this time only had slight discomfort in her upper back and cervical region. Her 

initial disability as recorded by the NDIQ was 52%, at the end of the 24 sessions the 

participant once again filled out the questionnaire and recorded a result of 12% 

disability. At 12% she is now rated as having minimal disability (Vernon & Mior, 

1991).Table 3.5 shows a change in the participant’s ROM. The participant’s cervical 

flexion, lateral flexion left and lateral flexion right ROM increased by 10%, 19% and 

28% respectively. Her thoracic flexion, lateral left flexion, lateral right flexion and 

rotation left increased by 20%, 12%, 16%, and 17% respectively. 

Table 3.1.4 indicates a change in the participant’s shoulder ROM. Particularly good 

increases were noted in her reach behind the back of her right arm. Her increase in 

muscular endurance is reported in Table 3.1.5. She increased her isometric hold by 22 

seconds and increased her prone 90/90 external rotation isometric hold by 20 seconds. 

A positive increase was also noted in her left grip strength (12%). The participant’s 

training load started at 2855kg in the first session and progressed to 4275kg in the 24
th

 

session (Table 3.1.6). Over the 24 sessions this training load increased by 66%. 

Figure 3.1.3 VAS Results 
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Table 3.1.4 Range of Movement Results 12 Weeks 

 

Cervical Range of Movement (ROM) - Case Study  
       

  Initial Assessment Norm % Norm 
6 Week 

Assessment 

12 Week 

Assessment 
Norm % Norm 

% ROM 

Increase 

Cervical Flexion 55° 50° 110 55° 60° 50° 120 10 

Cervical Extension 65° 60° 108 65° 65° 60° 108 0 

Cervical Lateral Left 30° 45° 67 40° 39° 45° 86 19 

Cervical Lateral Right 30° 45° 67 43° 43° 45° 95 28 

Cervical Rotation Left 73° 80° 91 75° 75° 80° 94 3 

Cervical Rotation Right 75° 80° 94 77° 77° 80° 96 2 

         

         

Thoracic Range of Movement (ROM) - Case Study  

       

 Initial Assessment Norm % Norm 
6 Week 

Assessment 

12 Week 

Assessment 
Norm % Norm 

% ROM 

Increase 

Thoracic Flexion 30° 50° 60 40° 40° 50° 80 20 

Thoracic Extension 20° 25° 80 20° 20° 25° 80 0 

Thoracic Lateral Left 22° 25° 88 25° 25° 25° 100 12 

Thoracic Lateral Right 21° 25° 84 23° 25° 25° 100 16 

Thoracic Rotation Left 28° 30° 93 33° 33° 30° 110 17 

Thoracic Rotation Right 32° 30° 107 33° 35° 30° 116 9 
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Table 3.1.5 Strength Testing Results 12 Weeks 
 

 

 

 

Shoulder Range of Movement (ROM) - Case Study  
        

  
Initial 

Assessment 

6 Week 

Assessment 

12 Week 

Assessment 

Change in 12 

Weeks  
   

Hand Behind the back Left (cm) -3 -3 -1 ↑2cm     

Hand Behind the back Right (cm) -11 -7 -3 ↑8cm     

Hand Behind the head Left (cm) 11 11 11 0cm     

Hand Behind the head Right (cm) 11 12 13 ↑2cm     

         

         

Strength/Endurance Assessment  - Case Study  

       

  
Initial 

Assessment 

6 Week 

Assessment 

12 Week 

Assessment 

Change in 12 

Weeks     

Left Grip Strength (kg) 19 19 22.5 ↑12%     

Right Grip Strength (kg) 24 23 24 No Change     

Chest Strength (kg) 20 25 21 ↑0.5%     

Posterior Shoulder Strength (kg) 19 19 20 ↑1.5%     

Hanging Pull isometric hold (sec) 10 24 32 ↑22 seconds     

Prone 90/90 external rotation isometric hold (sec) 90 95 110 ↑20 seconds     
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Table 3.1.6 Training Volume Results 

 

Training Volume Case Study  
  

 Starting Volume    

 Sets Repetitions Weight (kg) Total Volume 

Lat Pulldown 3 10 30 900 

Standing Row 3 10 15 450 

Cable Chest Press 3 10 10 300 

Dumbbell Squat 3 10 10 300 

Shrug 2 8 5 80 

Squat Press 3 10 2.5 75 

45° Cable Row 3 10 25 750 

   

Total Session 

Volume (kg) 
2855 

     

     

 12 Week Volume    

 Sets Repetitions Weight (kg) Total Volume 

Lat Pulldown 3 10 32.5 975 

Standing Row 3 10 27.5 825 

Cable Chest Press 3 10 15 450 

Dumbbell Squat 3 10 17.5 525 

Shrug 3 10 10 300 

Squat Press 3 10 5 150 

45° Cable Row 3 10 35 1050 

   

Total Session 

Volume (kg) 
4275 

 
Figure 3.1.4 Participant Pain 

Diagram 12 Weeks 

 

At the completion of the 24 exercise sessions the 

participant reported a reduction in the painful and 

aching points in her upper back and cervical region. 

In particular there was no discomfort on her right 

side and only minimal aching on the border of her 

left scapula (Figure 3.1.4). 
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3.1.7 Discussion 

This case study endeavoured to address the complex link between exercise and 

chronic pain. In particular, the aim was to identify some appropriate exercises for 

those who have chronic upper back and neck pain and also have acute episodes of 

pain which restricts their exercise potential. The use of KT in an acute pain setting has 

resulted in a reduction in pain, however within a chronic pain setting the use of KT 

has not been explored. Although this is only a single case study it explores the link 

between pain, fascia and KT, and points to the need for further investigation. The 

participant in this case study had a significant reduction in her pain and disability over 

the 12 weeks. Before the exercise intervention the participant could not identify the 

reason why her exercise program was not reducing the discomfort in her upper back 

and neck. Various authors have previously reported improvement in pain levels in the 

upper back and neck no matter whether the activity was stretching, general fitness or 

specific neck exercises (Andersen, et al., 2008; Griffiths, Dziedzic, Waterfield, & 

Sim, 2009; Hakkinen, Kautiainen, Hannonen, & Ylinen, 2008; Rodriquez & Burns, 

2008; Ylinen, et al., 2003). It is theorised that her previous exercise program did not 

reduce her pain levels because (a) her neck and thoracic musculature was under 

constant tensile strain thereby limiting her movement, and (b) her aching pain around 

the medial borders of her scapula and pain in her upper trapezius were inhibiting 

movement because of an increase in pain when exercising.  

 

KT can have a positive effect on ROM when the ROM is thought to be as a result of 

musculoskeletal pain (Frazier, Whitman, & Smith, 2006; Thelen, et al., 2008). 

Addressing item (b) above, the participant was generally unable to exercise her upper 

back without feeling an increase in her symptoms. At the beginning of each exercise 
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session KT was applied to her skin on the medial border of her scapula which 

extended over her upper trapezius and onto her cervical vertebra. The tape was 

applied when she was in a flexed position so when she went into extension the tape 

produced a lifting of the skin. When exercising, the participant could not feel the tape 

on her back and was able to fully retract and protract her scapula without pain.  

 

The effect of KT and its physiological mechanisms remain hypothetical; however the 

current research into fascia and Anatomy Trains could provide a credible explanation 

on how KT reduces pain. The change in pain perception could be through pain 

modulation via the gate control theory (Melzack, 1999; Thelen, et al., 2008). It is 

suggested that the tape stimulates neuromuscular pathways via increased afferent 

feedback (Thelen, et al., 2008). Theoretically an increase in afferent stimulus to large-

diameter nerve fibres can serve to mitigate the input received from the small-diameter 

nerve fibres conducting noiception (Melzack, 1999; Thelen, et al., 2008). This theory 

sounds plausible but needs further investigation. This proposition however has not 

been supported by research into KT, but into rigid strapping tape which has different 

properties (Kneeshaw, 2002). A more plausible explanation for the reduction in 

symptoms in the participant may be due to reduced mechanical irritation of the 

involved tissue structures. 

 

The participant exhibited some postural inconsistencies which may increase her 

mechanical irritation which warrants some further discussion. Addressing item (a) 

above, the participant’s upper back and cervical region was under tensile strain. There 

are two ways to measure this, by palpation, and by recording the ROM of the 

participant. As indicated in her ROM results it is noted that she had some restriction 
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when she performed the lateral flexion to her left and right. Restriction was also 

observed in her thoracic flexion, extension and left and right thoracic flexion. Her 

posture with the aforementioned restrictions is commonly referred to as upper crossed 

syndrome (Liebenson, 2006; Moore, 2004). Although not too severe, the participant 

showed some aspects of this condition. In particular she exhibited shortened upper 

trapezius muscles, scalenes and levator scapulae muscles. Coupled with this, her 

lower and middle trapeziuses were lengthened and weak. Upon observation of this 

posture it was theorised that her scapula was slightly elevated and laterally rotated, 

which over time built up connective tissue around the medial border of the scapula. In 

turn this also caused the levator muscles of the thoracic region to be in a state of 

spasm or static contraction. 

 

The participant has contributed to the state of static contraction of the upper trapezius, 

levator scapulae and scalene muscles. Over time, through posture and occupation, her 

anterior thoracic muscles (pectoralis minor, pectoralis major, and 

sternocleidomastoid) have shortened/contracted or locked short (Myers, 2009). All 

skeletal muscles are designed to contract and relax in succession, but the participant’s 

muscles are now under a constant strain, which limits their ROM and full ability, and 

facilitates the development of trigger points (Myers, 2009). As a result of this strain a 

piezo-electric charge is created that runs through the fascia along the line of strain. 

Because the body thinks that this is the position it must maintain, more connective 

tissue or fascial bonding is laid down to mould the participant into that position. This 

positional loading formation of the body is similar to the loading of bone tissue. The 

overall result of this dysfunctional loading is irritation when the tissue is moved 

through its full ROM, and as mentioned, trigger points as well as stiff ridged muscles 

develop. 
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As previously stated, to overcome this dysfunction KT was applied to the medial 

border of the scapula. Pain was reduced because the KT may have provided more 

space by lifting the fascia and soft tissue above the area of irritation (Kase, et al., 

1996). Immediate results were noticeable when the participant was able to retract and 

protract the scapula without irritation. Over the 12 week period it was theorised that 

new connective tissue was being loaded in the direction of force thereby improving 

the functional ability of the scapula and shoulder complex.  

 

The exercises prescribed for the participant also aided in her pain reduction. In 

particular the shrug exercise and squat press exercise were very beneficial. The 

dumbbell shrug exercise has the potential to increase the participant’s tension in the 

upper trapezius region; however, this exercise is important in people with upper 

crossed syndrome because it allows the muscle to contract but more importantly 

allows the muscle to relax. As reported, these muscles were under static contraction, 

not allowing full range of movement. Taking the upper back and shoulder complex 

through a full range of movement by shrugging and shoulder pressing restores 

functional movement patterns and as reported in Table 3.1.3 increased the 

participant’s cervical and thoracic ROM. 

 

Further research needs to be undertaken to identify the complete benefits of KT and 

exercise. Although successful, this case study had significant limitations which 

included no control group, no sham KT group and no sham exercise group. Future 

clinical trials with a control group and a larger sample size should be conducted to 

investigate patients with chronic pain and how the altering of fascia affects their pain. 
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3.2.1 Abstract 

Background: Kinesiotape (KT) is becoming an accepted therapeutic modality in the 

rehabilitation of injuries and in enhancing athletic performance. To date KT has not 

been trialled in patients with chronic pain.  

Objective: The purpose of this case study is to determine the effects of KT and 

exercise in a participant with chronic neck, upper back pain and headaches. This case 

study also examines the influence of fascia on chronic pain and how KT can alter 

fascial restrictions.  

Methods and Measures: The case study participant reported to have neck and upper 

back pain for a period of 2 years and headaches for 30 years. He undertook 24 

sessions of exercise intervention over a 12 week period. Prior to the start of the 

exercise intervention the participant completed a Neck Disability Index Questionnaire 

(NDIQ), and completed a Visual Analogue Scale (VAS) at each exercise session. 

Baseline range of movement (ROM) measures and strength measures were taken prior 

to the start of the exercise intervention as well as at the 6 week mark and at the 12 

week mark. KT was applied each exercise session to reduce irritation upon 

movement. The tape was applied to the upper trapezius muscle bilaterally, extending 

from the humerus to the cervical vertebra  

Results: The participant decreased his disability from 38% to 20% over the 12 week 

exercise intervention. His average VAS score dropped from 65mm to 30mm. The 

participant’s cervical and thoracic ROM increased. A positive increase was also noted 

in all his strength indicators. Only small improvements were reported in the 

participant’s headaches. 

Conclusion: KT may be of some assistance to clinicians in improving pain-free ROM 

in patients with chronic upper back and neck pain by altering fascial restrictions. 
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Utilising KT as a tool to allow patients with chronic pain to exercise without irritation 

has considerable benefits in reducing disability and pain. The shrug exercise and the 

squat and press exercises were particularly beneficially in reducing pain in the 

cervical region 
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3.2.2 Introduction 

Fascia and its loading properties have an important role in the management of chronic 

neck and upper back pain. Chronic neck and upper back disorders remain a common 

problem in modern, industrialised countries(ABS, 2006). Neck pain along with lower 

back pain are the most common complaints associated with chronic pain in Australia 

today (Blyth, et al., 2001). The origin and exact pathophysiologic mechanism of 

chronic neck pain often remain unclear because trauma or severe degenerative 

conditions of working age adults are found only in a few cases. It is thought that the 

origin of neck pain is multifactorial. Physical strain over many years may cause micro 

trauma to connective tissue including fascia, and from this, increased psychosocial 

stress generally increases muscular tension (Sjogaard, Lundberg, & Kadefors, 2000). 

Cervical vertebra changes as people age, are also common. Degenerative changes may 

cause the vertebra to bulge or herniate, however these changes may not be the cause 

of pain (Matsumoto, et al., 1998) rather, it could be the trauma to the connective tissue 

as mentioned previously. 

 

Due to the different ways people develop pain, such as the vicissitudes of their 

working life, the stress in their lives and where they live, there are many different 

approaches to tackling chronic neck pain. Unfortunately, evidence of the efficacy of 

many of the standard treatment approaches to neck and upper back pain is lacking 

(Gross, Aker, Goldsmith, & Peloso, 1996). General Practitioners (GPs) will often 

refer patients for conservative treatments such as passive and active therapies, 

however neither of these approaches have been shown to be effective in the long term 

(Gross, et al., 2007). 
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The aim of this case study is to identify the effects of a new tool which the Exercise 

Physiologist (EP) can incorporate into a specific exercise program for a participant 

with chronic neck and upper back pain. The method to reduce pain in this case study 

is through the use of Kinesiotape (KT) (Kase, Tatsuyuk, & Tomoko, 1996). There 

have been a limited number of studies into the reduction of acute pain with the use of 

KT (Thelen, Dauber, & Stoneman, 2008; Walsh, 2010), however the use of KT has 

not been clinically reported amongst treating practitioners dealing with chronic pain. 

 

Depending on the stretch applied to the tape on application, Kase (1996) reports 

numerous benefits. Initially, the tape provides a positional stimulus through the skin, 

that is, an area of tensile muscle or injury is identified when the tape is adhered to the 

skin. Due to injury, the body will repair fascia by laying down collagen. Kase reports 

that KT will aid in aligning fascial tissue to reduce the impact of scarring. Further to 

this the KT will provide more space by lifting the fascia and soft tissue above the area 

of inflammation. KT also provides a sensory stimulation to assist motion and can also 

assist in the removal of oedema by directing exudates toward a lymph duct (Thelen, et 

al., 2008). Manual therapies use fascial manipulation to reduce or manage chronic 

pain with considerable success (Borg-Stein & Simons, 2002; Quinn, Chandler, & 

Moraska, 2002; Simons, Travell, & Simons, 1999). It is hypothesized that with the 

appropriate exercise and time, in conjunction with reducing pain through the use of 

KT, a patient can lessen their pain significantly. 
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3.2.3 Case Description 

A 66 year old male with 2 years of upper back, neck pain and headaches was invited 

to participate in this ethically approved study (Appendix A). The individual 

participated in the study having completed a medical clearance and provided informed 

consent (Appendix B and C). To be included in the study the participant had to have 

suffered upper back and/or neck pain for a period greater than 6 months. It was 

stipulated that the pain had to have resulted from posture or occupation rather than a 

one off traumatic incident. Other criteria for the involvement in the study were that he 

was available to exercise twice a week for 12 weeks, and he continued his normal day 

to day activities, i.e. he was not on holidays for 4 weeks during the data collection 

time.  

 

The participant is retired and rides his bicycle 35km 4 times a week. He has never 

undertaken an exercise program in a gym to enhance muscular strength. His pain 

includes cervical pain on rotation and flexion and he suffers headaches ranging from 

6/10 – 9/10. Over the past 2 years he has managed his neck pain and headaches by 

visiting physiotherapists and specialists. He has never been prescribed an ongoing 

exercise program to aid him in the management of his pain. 

 

He described his pain as an ache and stabbing from approximately C4 to C2 

bilaterally. (Figure 3.2.1). Superficially the muscles involved included the upper 

trapezius, levator scapula, sternocleidomastoid and occipitals. On palpation whilst the 

participant was standing, these muscles felt fibrotic and tense with the participant 

indicating all of them were tender to touch. The participant’s head was noticeably 
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forward compared to his shoulder, which is described as having Forward Head 

Posture (FHP). 

Figure 3.2.1 Participant Pain Diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 
 *Picture courtesy of Primal Pictures 

 

 

 

Prior to the exercise intervention the participant completed a Neck Disability Index 

Questionnaire (NDIQ) (Appendix D). His score indicated he had 38% disability due 

to his neck and upper back pain. With a score between 20% - 40% a person is 

classified as having a moderate disability where travel, personal care, social life, 

sexual activity and sleep are affected but can be managed by conservative measures 

(Vernon & Mior, 1991). 

 

3.2.4 Assessment Methodology 

Again, prior to the exercise intervention the participant undertook a range of strength 

tests as well as a range of motion (ROM) tests. The ROM testing was conducted 

under the methodology and procedure as outlined by the Australian Institute of Sport 

(Harvey, 2000). The strength testing undertaken has been shown to be reliable when 

assessing a patient with chronic pain (Ylinen, et al., 2004). The purpose of the 

strength testing and ROM testing was to establish some base line data prior to the 
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Stabbing Pain 
 

Aching Pain 
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exercise intervention. The data will be compared to any changes in the participant at 6 

weeks and 12 weeks of exercise intervention. The ROM protocol is described in Table 

3.2.1, and the strength testing protocol is outlined in Table 3.2.2. 

Table 3.2.1 Range of Movement Assessment Protocol 

 

 

 

 

Assessment / Purpose Protocol Record 

Cervical Flexion – seated posture 

Participant fully flexes the neck 

with the investigator viewing 

posteriorly and laterally. 

Gross movements as a fraction 

/10 and any elicited pain 

responses. 

Cervical Extension - seated posture 

The neck is fully extended, with 

the investigator viewing 

posteriorly and laterally. 

Gross movements as a fraction 

/10 and any elicited pain 

responses. 

Lateral Flexion 

Same starting position, the 

participant laterally flexes the 

neck fully to the right, and then to 

the left whilst maintaining neutral 

rotation and flexion/extension. 

Goniometer measure in degrees 

from vertical and any elicited pain 

responses 

Cervical Rotation 

Starting position as previous, the 

participant rotates the head to the 

left and then the right. 

Goniometer measure in degrees 

from the sagittal plane and any 

elicited pain responses. 

Thoracic Flexion 

Participant is sitting on edge of 

plinth, in an upright posture with 

knees against the edge looking 

forward. Hands are clasped 

behind the neck with elbows 

pointing forward. The participant 

is instructed to roll down, flexing 

the elbows towards the thighs. 

Gross movements as a fraction 

/10 and any elicited pain 

responses. 

Thoracic Extension 

Same starting position as above, 

the client fully extends the 

thoracic spine by raising the 

elbows to the ceiling. 

Gross movements as a fraction 

/10 and any elicited pain 

responses. 
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Table 3.2.2 Strength Testing Protocol 

Strength Test Picture Measurement 

Left and right Grip strength  

 

Hand dynometer measured in kg 

Posterior shoulder strength  

 

Dynometer measured in kg 

Chest strength  

 

Dynometer measured in kg 

Hanging pull contraction 

(endurance test of the back muscles 

measured in time) 

 

 

Measured in seconds 

Prone 90/90 external rotation 

(to assess scapula stability and inner 

range shoulder external rotation 

strength, measured in time) 

  

Measured in seconds 

 

Assessment / Purpose Protocol Record 

Lateral Flexion 

Starting position as above but with 

arms crossed over the chest and 

resting on the opposite shoulders. 

Participant laterally flexes to the 

right and then the left. 

Goniometer measure in degrees 

from the vertical and any elicited 

pain responses. The line of the 

shoulders is used as a guide 

Rotation 

Starting position as above, the 

participant fully rotates to the 

right, and then to the left whilst 

the investigator views the spine 

posteriorly. 

Goniometer measure in degrees 

from the vertical and any elicited 

pain responses. The line of the 

shoulders is used as a guide 

Hand behind the back 

 – To assess the combined movement 

of shoulder internal rotation, extension 

and adduction in a functional position. 

Participant is standing and puts the 

hand behind the back and reaches 

as far up the spine as possible. 

The furthest point reached is 

marked, the distance from the C7 

spinous process is either recorded 

as a positive or negative. The other 

arm is then tested. 

Hand behind the head 

 – To assess the combined movement 

of shoulder external rotation, flexion 

and abduction in a functional position. 

Participant is standing and puts the 

hand behind the head and reaches 

as far down the spine as possible. 

The furthest point reached is 

marked, the distance from the C7 

spinous process is either recorded 

as a positive or negative. The other 

arm is then tested. 
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Baseline Results 

Table 3.2.3 and Table 3.2.4 outline the baseline ROM and strength assessment results.  

 

Table 3.2.3 Baseline Range of Movement Results 

 

Cervical Range of Movement (ROM) - Case Study  
 

 Initial Assessment Norm % Norm 

Cervical Flexion 45° 50° 90 

Cervical Extension 25° 60° 41 

Cervical Lateral Left 15° 45° 33 

Cervical Lateral Right 11° 45° 24 

Cervical Rotation Left 45° 80° 56 

Cervical Rotation Right 43° 80° 53 

 

Thoracic Range of Movement (ROM) - Case Study  
 

 Initial Assessment Norm % Norm 

Thoracic Flexion 25° 50° 50 

Thoracic Extension 5° 25° 20 

Thoracic Lateral Left 10° 25° 40 

Thoracic Lateral Right 15° 25° 60 

Thoracic Rotation Left 25° 30° 83 

Thoracic Rotation Right 25° 30° 83 

 

Thoracic Range of Movement (ROM) - Case Study  

 Initial Assessment 

Thoracic Flexion 25° 

Thoracic Extension 5° 

Thoracic Lateral Left 10° 

Thoracic Lateral Right 15° 

Thoracic Rotation Left 25° 

Thoracic Rotation Right 25° 

 

Table 3.2.4 Baseline Strength Results 

 

Strength/Endurance Assessment  - Case Study  

 Initial Assessment 

Left Grip Strength (kg) 24 

Right Grip Strength (kg) 31 

Chest Strength (kg) 15 

Posterior Shoulder Strength (kg) 14 

Hanging Pull Isometric Hold (sec) 33 

Prone 90/90 external rotation isometric hold (sec) 11 
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3.2.5 Exercise Intervention 

The participant undertook strength training twice a week for 12 weeks (24 sessions) 

following a graded supervised, strength training program. A progressive resistance 

training protocol was employed where he exercised at 3 x 8-15 repetitions per 

exercise in each exercise session. The first set was classified as a warm up set with a 

light weight, the second set challenged him to 12 repetitions, and the third set 

challenged him to 10 repetitions. Once he reached 15 repetitions in the third set, the 

load was adjusted accordingly so he was once again challenged to 10 repetitions. 

There was a 60 second rest between each set and a two minute rest between the 

change over in exercises (Bird, Tarpenning, & Marino, 2005). The time for data 

collection was approximately 30 minutes which did not include the warm-up or 

warm-down. The warm-up was 10 minutes of aerobic work on a stationary bike, 

treadmill or cross trainer. The warm-down consisted of one compulsory pectoralis 

stretch, and the participant was allowed to perform any other stretches that he felt the 

need to do. 

 

The participant performed 7 exercises per session with one compulsory stretch. Every 

exercise session was supervised by the principal investigator.  The exercises included: 

• Standing Cable Row 

• One Knee 45° Cable Row 

• One arm standing cable chest press 

• One arm dumbbell squat press 

• Dumbbell bent leg dead lift 

• Dumbbell shrug 

• Lat Pulldown 
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The exercises chosen worked the thoracic muscles to their full range of movement and 

are consistent with previous studies into exercise rehabilitation of the upper back and 

cervical region (Andersen, et al., 2008; Dusunceli, Ozturk, Atamaz, Hepguler, & 

Durmaz, 2009). An important note is that 5 out of the 7 exercises are in a standing 

position, with one exercise in a kneeling position and one exercise in a sitting 

position. The reason for the variation in position was to train the interscapular, 

shoulder and upper extremity musculature, progressing from unilateral arm exercises, 

to reciprocal arm exercises and finishing with bilateral arm exercises. This exercise 

combination and positioning also loaded the superficial back line (SBL) which is 

important to support the body in full upright extension, to prevent the tendency to curl 

over in flexion (Myers, 2009). 

Figure 3.2.2 Kinesiotape 

application to the Upper 

Trapezius 

Prior to the commencement of the exercise the KT was applied to 

the participant’s upper trapezius and cervical region. The tape was 

adhered to the skin whilst the participant’s head was in a laterally 

flexed position. The head of the tape was adhered to 

approximately the insertion point of the supraspinatus tendon and 

the tail extended under slight stretch onto approximately C2, 

(Figure 3.2.2). The tape was adhered bilaterally. 

 

Before each exercise session began the participant’s pain was assessed with a 10-cm 

Visual Analogue Scale (VAS) (Appendix E) (Miller & Ferris, 1993; Viljanen, et al., 

2003). The participant used the VAS to make an assessment of his own pain, with 0 

representing no pain, and 10cm representing severe pain. 
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3.2.6 Outcomes 

Figure 3.2.3 and Figure 3.2.4 show the VAS scores for pain in millimetres during the 

exercise intervention.  Figure 3.7 reports the change in neck pain over the 24 sessions. 

It is evident by session 17 that the participant’s pain had dropped from an average 

pain of 7 to an average pain of 3.  Figure 3.2.4 reports his change in headaches over 

the 24 session exercise intervention.  On average his headache pain only dropped 

10mm.  Considering the participant has had headaches for 30 years this drop could be 

deemed as significant.  His initial disability as recorded by the NDIQ was 38%, at the 

end of the 24 sessions the participant once again filled out the questionnaire and 

recorded a result of 20% disability.  At 20% he is still rated as having moderate 

disability, however this is at the lower end of the scale (Vernon & Mior, 1991).  Table 

3.2.1 shows a change in the participant’s ROM.  The participant’s cervical lateral 

flexion left and lateral flexion right ROM increased by 13% and 16% respectively and 

his left cervical rotation increased by 19%.  His thoracic lateral left flexion and lateral 

right flexion increased by 20% and 16% which is a significant increase.  Table 3.2.6 

indicates a change in the participant’s shoulder ROM.  Particularly good increases 

were noted in his reach behind the back with his right arm (3cm).  His increase in 

muscular endurance is reported in Table 3.2.7.  He increased his isometric hold by 18 

seconds and increased his prone 90/90 external rotation isometric hold by 19 seconds. 

A positive increase was noted in all his strength indicators; however the most 

significant increases were in his chest strength (57%) and posterior shoulder strength 

(66%).  The participant’s training load started at 1920kg in the first session and 

progressed to 5538kg in the 24
th

 session (Table 3.2.8).  Over the 24 sessions this 

training load increased by 288%. 
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Figure 3.2.3 VAS Neck Pain 

Quadruple Visual Analogue Scale - Case Study  Neck Pain
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Figure 3.2.4 VAS Headaches 

Quadruple Visual Analogue Scale - Case Study  Headache
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Table 3.2.5 Range of Movement Results 12 Weeks 

 

Cervical Range of Movement (ROM) - Case Study  
      

 Initial Assessment Norm % Norm 
6 Week 

Assessment 
12 Week Assessment Norm % Norm % ROM Increase 

Cervical Flexion 45° 50° 90 47° 47° 50° 94 4 

Cervical Extension 25° 60° 41 25° 30° 60° 50 9 

Cervical Lateral Left 15° 45° 33 20° 21° 45° 46 13 

Cervical Lateral Right 11° 45° 24 18° 18° 45° 40 16 

Cervical Rotation Left 45° 80° 56 55° 60° 80° 75 19 

Cervical Rotation Right 43° 80° 53 50° 50° 80° 62 9 

         

         

Thoracic Range of Movement (ROM) - Case Study  

      

 Initial Assessment Norm % Norm 
6 Week 

Assessment 
12 Week Assessment Norm % Norm % ROM Increase 

Thoracic Flexion 25° 50° 50 30° 30° 50° 60 10 

Thoracic Extension 5° 25° 20 5° 5° 25° 20 0 

Thoracic Lateral Left 10° 25° 40 15° 15° 25° 60 20 

Thoracic Lateral Right 15° 25° 60 19° 19° 25° 76 16 

Thoracic Rotation Left 25° 30° 83 26° 26° 30° 86 3 

Thoracic Rotation Right 25° 30° 83 25° 26° 30° 86 3 
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Table 3.2.6 Shoulder Range of Movement Results 12 Weeks 

 

 

Table 3.2.8 Training Volume Results 
 

Training Volume Case Study    

 Starting Volume    

 
Sets Repetitions Weight (kg) Total Volume 

Lat Pulldown 3 10 10 300 

Standing Row 3 10 15 450 

Cable Chest Press 3 10 5 150 

Dumbbell Squat 3 10 6 180 

Shrug 3 10 6 180 

Squat Press 3 10 2 60 

45° Cable Row 3 10 20 600 

   Total Session Volume 1920 

     

     

 12 Week Volume    

 Sets Repetitions Weight (kg) Total Volume 

Lat Pulldown 3 12 20 720 

Standing Row 3 12 50 1800 

Cable Chest Press 3 10 15 450 

Dumbbell Squat 3 12 10 360 

Shrug 3 15 10 450 

Squat Press 3 12 3 108 

45° Cable Row 3 10 55 1650 

   Total Session Volume 5538 

Shoulder Range of Movement (ROM) - Case Study  
  

 
Initial 

Assessment 

6 Week 

Assessment 

12 Week 

Assessment 

Change in 12 

Weeks 

Hand Behind the back Left (cm) -25 -28 -24 ↑1cm 

Hand Behind the back Right (cm) -20 -17 -17 ↑3cm 

Hand Behind the head Left (cm) 15 15 16 ↑1cm 

Hand Behind the head Right (cm) 16 16 16 ↑0cm 

     

Table 3.2.7 Strength Testing Results 12 Weeks 
     

 

Strength/Endurance Assessment  - Case Study    

 
Initial Assessment 

6 Week 

Assessment 

12 Week 

Assessment 

Change in 12 

Weeks 

Left Grip Strength (kg) 24 29 30 ↑12.5% 

Right Grip Strength (kg) 31 33 36 ↑11.6% 

Chest Strength (kg) 15 24 26 ↑57% 

Posterior Shoulder Strength (kg) 14 18 21 ↑66% 

Hanging Pull isometric hold (sec) 33 22 51 ↑18 seconds 

Prone 90/90 external rotation isometric hold (sec) 11 32 30 ↑19 seconds 
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Figure 3.2.5 Participant Pain 

Diagram 12 Weeks 

 

At the completion of the 24 exercise sessions the 

participant reported no stabbing pain in his 

cervical region. He still presented with an ache in 

his neck but he reports it as not being as intense as 

when he began the program. (Figure 3.2.5). 

 

 

 

 

 

 

3.2.7 Discussion 

 

Through the application of KT and the exercise intervention, the participant gained 

significant relief of his pain. At the beginning of the intervention his disability was 

38% as indicated by the NDIQ. By the 24
th

 exercise session his disability had dropped 

to 20%. The major improvements in this participant’s condition were his increase in 

strength (Table 3.2.7) and his increase in his ROM (Table 3.2.5). The participant had 

cervical pain for two years, however, now he still has pain but it is considerably less. 

This case study is unique as KT has not yet been tested in patients with chronic pain 

and to this writer’s knowledge this is the first paper that has studied the influence on 

fascia through the use of KT. In contrast to previous studies, investigations into KT 

have only occurred as a result of an acute injury for which the clinician can have 

immediate results from its application. In patients with chronic pain the results can 

take much longer and the individual pain responses also can vary considerably (Aaron 

& Buchwald, 2003). It was evident in this case study that the participant felt some 

immediate relief when the tape was applied to his upper trapezius region. As 

Stabbing 
 

Aching Pain 

 



 - 83 - 

explained previously the tape was applied when the neck was flexed laterally so when 

the participant returned his head to the neutral position the tape produced 

convolutions thereby lifting the skin. In this case it seems the tape allowed the 

participant to shrug and rotate the head without irritation which was present before the 

application of the tape. This pain relief can be noticed in the first 3 sessions of the 

exercise therapy (Figure 3.2.3). The participant’s VAS score dropped from 

approximately 55mm to 40mm. This drop in pain occurred in the first 8 days during 

which the participant was wearing the tape the entire time. The participant’s pain 

levels never returned to the levels he indicated before the first exercise session (Figure 

3.2.3). 

 

The case study results obtained in the first few days are similar to the results found by 

Gonzalez-Iglesias et al. (2009). They reported that patients with acute whiplash 

associated disorder receiving an application of Kinesiotaping, applied with proper 

tension, exhibited statistically significant improvements immediately following 

application of the KT and at a 24-hour follow-up. They did conclude however that the 

improvements in pain and cervical range of motion were small and may not be 

clinically meaningful (Gonzalez-Iglesias, Fernandez-de-Las-Penas, Cleland, 

Huijbregts, & Del Rosario Gutierrez-Vega, 2009). The present case study expanded 

the time to which the KT was applied as well as the inclusion of the exercise 

intervention.  

 

The participant’s drop in overall pain by the third exercise session was followed by a 

further significant drop in pain by exercise session 18. The VAS score dropped from 

35mm to 30mm, at which it stayed for the rest of the sessions. This lowest level score 
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took 9 weeks or 18 sessions from the start of the exercise intervention (Figure 3.2.3). 

Unfortunately the participant’s headaches were still present. They did improve from a 

VAS score of 80mm to 63mm and this contributed to an improvement in his disability 

(Figure 3.2.4). Further specific research is required into the relationship between 

headaches, exercise and Kinesiotape. 

 

This participant had a significant reduction in his cervical pain, however no specific 

neck exercises were prescribed. This result is consistent with the findings of Griffiths 

et al. (2009) who reported that adding specific neck stabilisation exercises to a general 

neck advice program did not provide a better clinical outcome overall in the physical 

therapy treatment of chronic neck pain. Anderson et al. (2008) also conducted a study 

that involved specific strength exercises, however these exercises were not specific 

neck strengthening exercises. They concluded that specific strength training on the 

upper body using dumbbells had high clinical relevance and led to marked prolonged 

relief in neck muscle pain. They also showed that general fitness training delivered 

only a small yet statistically significant reduction in acute pain (Andersen, et al., 

2008). Hakkinen et al. (2008) found that there was no difference in their study 

between a group who undertook strength training and stretching versus stretching 

only. Both groups had a significant reduction in the disability of the participants. 

Based upon the research presented and this case study, it could be determined that the 

most important aspect when rehabilitating someone with neck pain is just to keep 

them moving without isolating the neck musculature. 

 

A plausible more specific explanation for the reduction in the participant’s symptoms 

may be due to reduced mechanical irritation of the involved tissue structures. The 
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combination of the KT, which opened the tissue covering the upper trapezius and 

levator scapulae muscles and the specific exercises chosen, eased the biomechanical 

pull that increased the stress on the tissue in the first place. That is, there was more 

room for the thoracic levators to contract without dysfunction. The exercises 

prescribed for the participant also aided in his pain reduction. In particular the shrug 

exercise and squat press exercise were very beneficial. The dumbbell shrug exercise 

has the potential to increase the tension in the participant’s upper trapezius region; 

however, this exercise was important for this participant due to the lack of movement 

and strength in his upper trapezius. The shrug exercise taught the participant to 

contract this muscle but more importantly taught the participant to relax this muscle. 

Taking the upper back and shoulder complex through a full range of movement by 

shrugging and shoulder pressing restores functional movement patterns and as 

reported in Table 3.2.5 increased the participant’s cervical and thoracic ROM. 

 

Further research needs to be undertaken to identify the complete benefits of KT and 

exercise. In particular a focus should be on the effects that the shrug and squat and 

press exercises have on cervical pain. Coupled with this, a long term study 

investigating whether KT with and without exercise intervention can decrease 

symptoms in people with chronic pain. If possible clinical analysis should be 

undertaken to examine the effects that KT has on fascia and its repair. This case study 

was very successful and further research into this area is warranted. 

 

 

 

 



 - 86 - 

3.2.8 Acknowledgments  

This Manuscript would not have been possible without the support, assistance and 

encouragement of a number of people. 

 

To my wife Katherine for her support, encouragement, editing and understanding 

throughout the entire writing process.  

 

To Dr Stephen Bird my supervisor and lecturer at Charles Sturt University, for his 

assistance in the whole course of Master of Exercise Science but especially his 

encouragement in researching a unique area of exercise rehabilitation. 

 

To Dr Rob Reid for sharing his expert knowledge on sport and exercise science, and 

his ability to look outside ‘the box’. 

 

To Christine and Joseph for their editorial assistance. 

 

To my participant Myles who was an exceptional patient to exercise in the gym 

 

To my photographer Lucia, for her excellent photographs. 

 

To the Kinesiotape model Concetta for allowing me to apply the various tape 

combinations to her body. 

 

 

 

 



 

 - 87 - 

 

3.2.9 References 

 

Aaron, L. A., & Buchwald, D. (2003). Chronic diffuse musculoskeletal pain, 

fibromyalgia and co-morbid unexplained clinical conditions. Best Pract Res 

Clin Rheumatol, 17(4), 563-574. 

 

ABS (2006). Australian Bureau of Statistics Chronic Conditions and Disability: 

4102.0 - Australian Social Trends, 2006  (Retrieved from AusStats: 

http://www.abs.gov.au/ausstats). 

 

Andersen, L. L., Kjaer, M., Sogaard, K., Hansen, L., Kryger, A. I., & Sjogaard, G. 

(2008). Effect of two contrasting types of physical exercise on chronic neck 

muscle pain. Arthritis Rheum, 59(1), 84-91. 

 

Bird, S. P., Tarpenning, K. M., & Marino, F. E. (2005). Designing resistance training 

programmes to enhance muscular fitness: a review of the acute programme 

variables. Sports Med, 35(10), 841-851. 

 

Blyth, F. M., March, L. M., Brnabic, A. J., Jorm, L. R., Williamson, M., & Cousins, 

M. J. (2001). Chronic pain in Australia: a prevalence study. Pain, 89(2-3), 

127-134. 

 

Borg-Stein, J., & Simons, D. G. (2002). Focused review: myofascial pain. Arch Phys 

Med Rehabil, 83(3 Suppl 1), S40-47, S48-49. 

 

Dusunceli, Y., Ozturk, C., Atamaz, F., Hepguler, S., & Durmaz, B. (2009). Efficacy 

of neck stabilization exercises for neck pain: a randomized controlled study. J 

Rehabil Med, 41(8), 626-631. 

 

Frazier, S., Whitman, J., & Smith, M. (2006). Utilization of kinesio tex tape in 

patients with shoulder pain or dysfunction: a case series. Advanced Healing, 

Summer, 18-20. 

 

Gonzalez-Iglesias, J., Fernandez-de-Las-Penas, C., Cleland, J. A., Huijbregts, P., & 

Del Rosario Gutierrez-Vega, M. (2009). Short-term effects of cervical kinesio 

taping on pain and cervical range of motion in patients with acute whiplash 

injury: a randomized clinical trial. J Orthop Sports Phys Ther, 39(7), 515-521. 

 

Griffiths, C., Dziedzic, K., Waterfield, J., & Sim, J. (2009). Effectiveness of specific 

neck stabilization exercises or a general neck exercise program for chronic 

neck disorders: a randomized controlled trial. J Rheumatol, 36(2), 390-397. 

 

Gross, A. R., Aker, P. D., Goldsmith, C. H., & Peloso, P. (1996). Conservative 

management of mechanical neck disorders. A systematic overview and meta-

analysis. Online J Curr Clin Trials, Doc No 200-201, [34457 words; 34185 

paragraphs]. 

 

http://www.abs.gov.au/ausstats)


 

 - 88 - 

Gross, A. R., Goldsmith, C., Hoving, J. L., Haines, T., Peloso, P., Aker, P., et al. 

(2007). Conservative management of mechanical neck disorders: a systematic 

review. J Rheumatol, 34(5), 1083-1102. 

 

Hakkinen, A., Kautiainen, H., Hannonen, P., & Ylinen, J. (2008). Strength training 

and stretching versus stretching only in the treatment of patients with chronic 

neck pain: a randomized one-year follow-up study. Clin Rehabil, 22(7), 592-

600. 

 

Harvey, D. (2000). Screening Test Protocols: Pre-participation screening of athletes. 

Canberra, Australia: Australian Sports Commission, Australian Institute of 

Sport. 

 

Kase, K., Tatsuyuk, H., & Tomoko, O. (1996). Development of kinesio tape. Kinesio 

taping perfect manual. Kinesio Taping Association, 6-10, 117-118. 

 

Kneeshaw, D. (2002). Shoulder Taping in the Clinical Setting. Journal of Bodywork 

and Movement Therapies, 6, 2-8. 

 

Liebenson, C. (2006). Rehabilitation of the spine: a practitioner's manual: Lippincott 

Williams & Wilkins. 

 

Matsumoto, M., Fujimura, Y., Suzuki, N., Nishi, Y., Nakamura, M., Yabe, Y., et al. 

(1998). MRI of cervical intervertebral discs in asymptomatic subjects. J Bone 

Joint Surg Br, 80(1), 19-24. 

 

Melzack, R. (1999). From the gate to the neuromatrix. Pain, Suppl 6, S121-126. 

 

Miller, M. D., & Ferris, D. G. (1993). Measurement of subjective phenomena in 

primary care research: the Visual Analogue Scale. Fam Pract Res J, 13(1), 15-

24. 

 

Moore, M. K. (2004). Upper crossed syndrome and its relationship to cervicogenic 

headache. J Manipulative Physiol Ther, 27(6), 414-420. 

 

Myers, T. W. (2009). Anatomy Trains: Myofascial Meridians for Manual and 

Movement Therapists (2nd ed.): Churchill Livingstone Elsevier. 

 

Quinn, C., Chandler, C., & Moraska, A. (2002). Massage therapy and frequency of 

chronic tension headaches. Am J Public Health, 92(10), 1657-1661. 

 

Rodriquez, A. A., & Burns, S. P. (2008). Assessment of chronic neck pain and a brief 

trial of cervical strengthening. Am J Phys Med Rehabil, 87(11), 903-909. 

 

Simons, D., Travell, J., & Simons, L. (1999). Travell & Simons' Myofascial Pain and 

Dysfunction: Upper half of body: Williams & Wilkins. 

 

Sjogaard, G., Lundberg, U., & Kadefors, R. (2000). The role of muscle activity and 

mental load in the development of pain and degenerative processes at the 

muscle cell level during computer work. Eur J Appl Physiol, 83(2-3), 99-105. 



 

 - 89 - 

 

Thelen, M. D., Dauber, J. A., & Stoneman, P. D. (2008). The clinical efficacy of 

kinesio tape for shoulder pain: a randomized, double-blinded, clinical trial. J 

Orthop Sports Phys Ther, 38(7), 389-395. 

 

Vernon, H., & Mior, S. (1991). The Neck Disability Index: a study of reliability and 

validity. J Manipulative Physiol Ther, 14(7), 409-415. 

 

Viljanen, M., Malmivaara, A., Uitti, J., Rinne, M., Palmroos, P., & Laippala, P. 

(2003). Effectiveness of dynamic muscle training, relaxation training, or 

ordinary activity for chronic neck pain: randomised controlled trial. BMJ, 

327(7413), 475. 

 

Walsh, S. F. (2010). Treatment of a brachial plexus injury using kinesiotape and 

exercise. Physiother Theory Pract, 26(7), 490-496. 

 

Ylinen, J., Takala, E. P., Kautiainen, H., Nykanen, M., Hakkinen, A., Pohjolainen, T., 

et al. (2004). Association of neck pain, disability and neck pain during 

maximal effort with neck muscle strength and range of movement in women 

with chronic non-specific neck pain. Eur J Pain, 8(5), 473-478. 

 

Ylinen, J., Takala, E. P., Nykanen, M., Hakkinen, A., Malkia, E., Pohjolainen, T., et 

al. (2003). Active neck muscle training in the treatment of chronic neck pain 

in women: a randomized controlled trial. JAMA, 289(19), 2509-2516. 

 

 

 



 

 - 90 - 

 

4 Conclusion and Future Research Directions 

 

4.1 Summary 

This research sets out to address the concern for failing treatment strategies for 

patients with chronic pain. In particular chronic cervicothoracic pain was explored in 

two participants. Initially the participants had significant disability because of their 

pain but after exercise intervention and the application of the KT, their disability was 

reduced considerably. The VAS and NDIQ were used as tools to provide feedback on 

the disability and pain levels of the participants throughout the exercise intervention.  

 

KT was applied by the principal investigator before the commencement of the 

exercise sessions and remained on the participant for 3-5 days after each exercise 

session. The tape did not aggravate or cause irritation to the participants. Seven 

exercises were prescribed at each exercise session. The exercise selection was based 

on previous studies into neck and upper back pain (Andersen, et al., 2008; Dusunceli, 

Ozturk, Atamaz, Hepguler, & Durmaz, 2009), however it is argued that in this 

research, the shrug exercise and the squat and press exercise were of particular benefit 

to the participants. The shrug exercise allowed the upper trapezius muscles as well as 

the levator scapulae muscles to travel through a full ROM. It is thought, that in 

conjunction with the KT allowing more space for the tissues to move, the exercise 

movement provided a new loading of the fascial tissue. The squat and press exercise 

took the shoulder joint through a range of movement including providing the scapulae 

with a good rotation through its axis. Often because of inactivity or pain the scapula 

can be ‘locked short’ (Myers, 2009) or bound down by fascial tissue which causes 

dysfunction over time. The application of the KT to the medial border of the scapula 

once again assisted in lifting the skin and allowing more movement of this bound 
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fascial tissue with the result of less irritation. This lessening of irritation of the tissue 

was noted in the first few sessions of the exercise intervention. The ‘Anatomy Trains’ 

concept highlights a new movement strategy which explains how one region of the 

body can effect another. The squat press exercise is an excellent example of how 

specific exercise can help strengthen the superficial back line and improve posture 

through altered fascial loading (Myers, 2009). This exercise moves beyond the 

isolated muscle theory presented in many anatomy and physiology texts, and through 

the concept of Anatomy Trains and the current investigations into fascia the EP is 

provided with new strategies to help patients with pain. 

 

Dealing with pain, whilst trying to accomplish everyday tasks is a major problem that 

affects many people throughout their lifetime. For the EP, helping people to deal with 

pain is dependant on our understanding of pain and its influence on function. Wider 

knowledge and acceptance of the role of the fascial system in exercise and pain 

should be a priority in exercise rehabilitation. It is accepted that pain negatively 

affects physical behaviour; however it is also known that physical activity positively 

impacts pain (Cote & Hoeger Bement, 2010). For a patient with chronic pain, exercise 

prescription, including the type and level needed to produce hypoalgesia or a 

reduction in pain, differs not only between pain patients but also between healthy 

adults. It is left to the skill of the EP to prescribe exercise for the patient but to also 

not aggravate their current condition. The understanding of the benefits of KT and 

how this relates to fascial unloading and pain can assist the EP when prescribing 

exercise. The initial reduction in irritation the tape can achieve within the fascial 

tissue may be enough to reduce the symptoms in the patient allowing the patient to 

exercise comfortably. It is also thought that applying the tape for certain pain 
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conditions, the specific type of exercise prescribed may not be as important as 

increasing general activity. It is hypothesised that the mere lifting of the skin during 

everyday activity may unload the irritated fascia and alter the pain sensation over 

time. As the KT is non allergenic and the participants indicated that they could not 

feel the tape whilst it was adhered to their skin, it could be practicable for future 

research into the application of the tape to patients with chronic pain over the long 

term. That is, no specific exercise intervention, rather just the application of the tape 

to see if it can unload the fascia and cause a change in the pain sensation over time. 

 

Manual therapists have been exploring the importance of fascia for the past 15 years. 

The translation into other allied health streams including exercise physiology has been 

slow. It is now known that fascia can be manipulated, and its manipulation is the basis 

of treatment for injury rehabilitation (Myers, 2009). Further investigation in the area 

of fascia and exercise should include the affects of altered fascia loading over time 

and emphasis in fascial injury which does not show up on radiological imaging. The 

prescription of the shrug exercise and squat and press exercise for patients with 

chronic neck and upper back pain also needs further investigation. It is suggested that 

the under utilisation of these exercises in the development of the upper back and 

shoulder musculature is detrimental to those who have such conditions. Conducting a 

randomised controlled study into the affects of the shrug exercise and the squat and 

press exercise specifically for a patient with chronic neck pain, and theorising the 

change in fascial loading of this area would be beneficial to the allied health 

professions.  
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There were two aspects of this research which needed answering. Can exercise reduce 

pain and disability in people with chronic upper back and neck pain, and can KT 

reduce the symptoms of those in pain so the participants can undertake the exercise in 

the first place? It was proven through the exercise intervention that the exercises 

prescribed reduced both the disability and pain of both the participants. It seemed also 

that the KT enabled the participants to take their bodies through a ROM which was 

restricted by pain in the first instance. As mentioned previously further research is 

needed on the effects of KT over a longer time. 

 

The EP needs to improve addressing movement strategies in relation to the patient 

with chronic pain. Specific movement strategies including static postures seem to be 

related to pain chronicity and may be an important component in exercise 

prescription. The inability of a patient to move due to pain can effect the exercise 

prescription and contribute to the development of adverse motor patterns. It is these 

dysfunctional motor patterns that could have heightened the patient’s pain in the first 

instance. KT combined with the correct exercise prescription may lead to functional 

motor pattern development reducing the patient’s pain over time. More importantly 

however, greater knowledge is required by EPs, Physiotherapists and allied health 

professionals to identify the individual’s specific movement patterns that may lead to 

injury and pain, and integrate this knowledge into exercise prescription that 

incorporate effective strategies to prevent chronic pain in the first place. 
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5 Appendices  

 

Appendix A Ethics Approval 

 

 

22 July 2010 

 

 

 

Mr Daniel O'Sullivan  

 

 

Dear Mr O'Sullivan, 

 

Your research proposal “Influence of Fascial unloading of the cervicothoracic 

region through exercise therapy and Kinesio Taping on chronic pain” submitted for 

the approval of the Human Research Ethics Committee (HREC) was reviewed by the 

Standing Committee of the HREC in view of the urgency required for approval. 

 

The review was done in accordance with the guidelines stipulated in the National 

Statement on Ethical Conduct in Research Involving Humans. 

 

The Standing Committee has approved the proposal for a twelve month period from 

22/07/2010. The Protocol Number issued with respect to this project is 2010/089. 

Please be sure to quote this number when responding to any requests made by the 

Committee. 

 

You must notify the Committee immediately should your research differ in any way 

from that proposed. 

 

You are also required to complete a Progress Report form, which can be downloaded 

from www.csu.edu.au/research/forms/ehrc_annrep.doc, and return it on 

completion of your research project or by 22/07/2011 if your research has not been 

completed by that date.  

 

The Committee wishes you well with your research and please don’t hesitate to 

contact the Executive Officer on telephone (02) 6338 4628 or email 

ethics@csu.edu.au if you have any queries. 

 

Yours sincerely, 

 

 

 

Julie Hicks 

Executive Officer 

Human Research Ethics Committee 

 
cc: Dr Stephen Bird 

http://www.csu.edu.au/research/forms/ehrc_annrep.doc
mailto:ethics@csu.edu.au
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Appendix B General Practitioner Consent 

 
 
 

Date  
 

 
PATIENT DETAILS 

 

Name   

Date of Birth  

Address   

  

Phone  Fax  

 
GENERAL PRACTITIONER DETAILS 

 

Name Address Phone No. Fax No. 

    

 

  
 
Consent for: 12 week Strength Training program for patient with chronic upper back/neck pain 

 
( tick ) 
 
        This patient is suitable to participate in this study 

 
 This patient is not suitable to participate in this study 

 
 I have viewed the information sheet provided to my patient, and I am happy with the testing and 

exercises prescribed. 

                    
 
Signature of General Practitioner:……………………………………………………………Date:……………………… 
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Appendix C Informed Consent and Information Sheet 

 
INFORMED CONSENT 

Course: Master of Exercise Science (Rehabilitation) 

Subject:  EHR505/EHR506 Applied Exercise Physiology & Health Care Practice 
 

 

RESEARCH TITLE:   Fascial unloading and chronic pain: 
Effects of exercise therapy and Kinesio Taping 

 
 
Daniel O’Sullivan (Chief Investigator) 

11/33 Hargrave St 

Scullin 

ACT, 2614 

 

Tel:    02 6254 1921 

Fax:   02 6254 1921 

Email: daniel@accelr8rehab.com.au 

Dr Stephen Bird (Supervisor) 

School of Human Movement Studies  

Allen House, N1 

Charles Sturt University 

Panorama Ave, Bathurst, NSW 2795 

 

Tel:   (02) 6338 4155 

Fax:  (02) 6338 4065 

Email: sbird@csu.edu.au 

 
 
I, ________________________________________________ (print name) consent to 

participating in the research project titled: Influence of Fascial unloading of the 

cervicothoracic region through   exercise therapy and Kinesio Taping on chronic pain. 

 
My consent to participate in this research is based on the following terms; 
 

1. The purpose of the research has been explained to me, including the potential 
risks and discomforts involved. 

 

2. I have read and understood the information sheet provided to me, and have 
retained a copy of the information sheet provided to me. 

 

3. I have been given the opportunity to ask questions about the research and 
received satisfactory responses to all questions I have asked. 

 

4. I am content that I understand what I will be required to do as research 
participant. 

5. I have obtained consent from my General Practitioner to participate in the study.              

                 

 

6. I understand that any information or personal details gathered in the course of 
this research about me are confidential and that neither my name nor any other 
identifying information will be used or published without my written permission. 

 

7. I understand that I can withdraw my consent at any time before, during, or after 
testing, without any penalty. 

 

mailto:sbird@csu.edu.au
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8. I nominate the person below as someone that can be contacted on my behalf in the 
unlikely event of an emergency: 

Name:   _____________________________________________ 

Address: ____________________________________________ 

Phone:  _____________________________________________  
 

 

9. I am aware the Charles Sturt University’s Human Research Ethics Committee has 
approved this study has approved this research. I understand that if I have any complaints 
or concerns about this research I can contact:: 

 
Executive Officer 
Human Research Ethics Committee 
Office of Academic Governance 
Charles Sturt University 
Panorama Avenue 
Bathurst  NSW  2795 
 
Phone:  (02) 6338 4628 
Fax: (02) 6338 4194 
 

 

 

_______________________ _______________________ ____ / ____ / ____ 
Participant Print Name Signed Date 
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INFORMATION SHEET 

Course: Master of Exercise Science (Rehabilitation) 

Subject:  EHR505/EHR506 Applied Exercise Physiology & Health Care Practice 
 
RESEARCH TITLE:   Fascial unloading and chronic pain: 

Effects of exercise therapy and Kinesio Taping 
 
Thank you for expressing interest in this research. Please read and retain this information 
sheet. Should you have any questions regarding this study the Chief Investigator or 
Supervisor may be contacted at any time. 
 
Daniel O’Sullivan  

(Chief Investigator, CSU student) 

 

 

Tel:     

Fax:    

Email: daniel@accelr8rehab.com.au 

Dr Stephen Bird (Supervisor) 

School of Human Movement Studies  

Allen House, N1 

Charles Sturt University 

Panorama Ave, Bathurst, NSW 2795 

 

Tel:   (02) 6338 4155 

Fax:  (02) 6338 4065 

Email: sbird@csu.edu.au 

 
 
Purpose 

This study aims to examine the effects of 12-weeks of supervised strength training on 

pain and discomfort in the cervicothoracic region (upper back) which is an ongoing 

problem for many people. In particular, this case study investigates the use of Kinesio 

tape on participants with upper back/neck pain in conjunction with specific strength 

exercises. The taping of the participant whilst exercising may allow more movement 

within the fascial tissue increasing the effectiveness of the given exercises and 

reducing the participant’s pain symptoms over time. 
 
Participant Requirements 

Study Design 

Participants will be strength trained twice a week for 12 weeks following a graded 
supervised, strength training program. A progressive resistance training protocol will be 
employed where each participant will exercise at 3 x 8-15 repetitions per exercise in each 
exercise session. The first set will be classified as a warm up set with a light weight, the 
second set will challenge the participant to 12 reps, and the third set will challenge the 
participant to 10 repetitions. Once the participant can reach 15 repetitions in the third set 
the load will be adjusted accordingly so the participant is once again challenged to 10 
repetitions. There will be a 60 second rest between each set and a two minute rest 
between the change over in exercises. The time for data collection is estimated to be 
approximately 25min which does not include the warm-up or warm-down. It is anticipated 
the whole exercise session would take between 45-60min depending on each participant. 
Each participant will be supervised one-on-one during the exercise session by Daniel 
O’Sullivan who is a Charles Sturt university Student. Dr Rob Reid will oversee the 
exercise regime to ensure participant wellbeing. 

Participants are required to obtain approval to participate in the study from their 
General Practitioner (GP). The participant is required to pay for all the costs 
associated with their GP visits. 

daniel@accelr8rehab.com.au
mailto:sbird@csu.edu.au
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Each participant will be strength tested prior to the beginning of the exercise therapy 
(week 0) program and at the end of the program (week 12). The strength tests have been 
shown to be reliable in chronic pain settings. 

The strength assessments will include: 

 

• Left and right grip strength (hand dynometer) 

• Posterior shoulder strength (dynometer) 

• Chest strength (dynometer) 

• Hanging pull contraction (endurance test of the back muscles measured in time) 

• Prone 90/90 external rotation (to assess scapula stability and inner range 

shoulder external rotation strength, measured in time) 

Each participant will be assessed for their range of motion (ROM) at the beginning (week 
0) and at the end of the program (week 12).  

The ROM indicators will include: 

 

• Cervical Flexion – seated posture 

• Cervical Extension - seated posture 

• Cervical Lateral Flexion 

• Cervical Rotation 

• Thoracic Flexion 

• Thoracic Extension 

• Thoracic Lateral Flexion 

• Thoracic Rotation 

• Hand Behind the back 

• Hand Behind the head 
 

The Kinesio Tape (KT) will be applied before the commencement of each exercise 

session. The tape is made of cotton and has a flexible adhesive backing. The site of 

the KT application will be dependant on the subject’s pain and/or accompanying 

tightness as palpated by the principle investigator. To apply the tape the participant 

will flex the area of the body to be taped. As the principle investigator adheres the 

tape, a stretch of no more than 25% of the length of the tape will be applied. The 

‘head’ and ‘tail’ of each piece of tape must be applied so there is no pull on the 

underlying tissue. As the participant returns to the neutral position the tape wrinkles 

lifting the skin, which in turn alters the underlying fascia to affect changes within the 

deep fascia. If comfortable, the participants are required to leave the tape on 24hours 

post exercise session. The chief investigator shall supply all tape. This project is not 

sponsored and there will be no cost to the participant for any materials. A small patch 

of the tape (2cm square) will be applied to the participant’s skin between the scapula 

and spine. The tape will be left on for three days to check for allergy or irritation. 

 

The participants will complete the Neck Disability Index Questionnaire before the 

commencement of the exercise program to gauge the disabling nature of their chronic 

injury. The participants will once again complete the questionnaire at the end of the 

program. The participants will complete the Quadruple Visual Analogue Scale before 

each exercise session to gauge their pain on that particular day. 
 
Data Collection 

Body Composition 
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The assessments will be performed at week 0 and at the completion of week 12 after the 
training period. This information will allow us to compare changes in muscle strength and 
range of motion that occur over the period of the training program. 

Strength Assessment 

1. Dynometer strength testing 

Using a dynometer, chest, back, and left and right grip strength will be measured in kg. 
The participants will be given three attempts on each test, and an average will be 
determined. 

2. Hanging Pull 

The participants will be required to hang from a horizontal bar 2 feet off the ground with their 
chest to the bar for as long as possible. 

3. Prone 90/90 external rotation  

Participants are required to lie face down and lift and squeeze their shoulder blades together 
for as long as possible. 

Range of Motion Assessment 

All participants will be measured for their range of motion as per the assessments indicated 
above. 

Questionnaires 

The Neck Disability Index Questionnaire will be issued at the beginning and at the 

end of the program with the two samples compared. The Quadruple Visual Analogue 

Scale will be issued at the beginning of each exercise session and the data will be 

collated over the length of the program. 

Site of Exercise Program 

The exercise program and all assessments will be undertaken at the Canberra Institute 

of Technology Gym (CIT). The participants will be issued with a membership until 

the end of July 2010. Please have a look at the link below for more information on the 

CIT Gym: 

http://www.cit.act.edu.au/about/services/cit_fit_and_well 
 
Risks and Discomforts 

As with all exercise there is the possibility of injury. Such injuries that may occur during 
training or testing are primarily restricted to soft tissue injuries, such as muscle/tendon strains. 
All training and testing will be performed in the CIT Gym. As such, the gymnasium supervisor 
(a trained first aider) will be available to provide assistance and telephones are readily 
accessible to contact emergency services if necessary. To minimise the risk of injury, a 
thorough warm-up and stretching will be performed before and after all training sessions. 
Despite this, in the event that any injury may occur from your participation in the study, 
any associated costs will lie with you, unless the injury was solely related to the 
negligence of CIT or Charles Sturt University. However, CIT or Charles Sturt University will 
assist where possible in obtaining appropriate medical assistance.  

There is a possibility of musculoskeletal injury during dynometer strength testing. You may 
experience muscle soreness, joint inflammation, and/or muscle strains 24-48 hours after 
testing. These responses are common and expected, and should subside within 5-7 days. If 
these responses do not subside in the aforementioned time, you will be referred back 
to your GP at the participants cost. The risks can be minimised by performing appropriate 
warm-up and warm-down activities prior to and at the completion of testing. This measure will 
benefit you (the subject) directly by providing you with strength testing information, which will 
be used for the assessment of muscular function, and during personalised exercise 
prescription.  

The application of the KT tape may be uncomfortable and your skin may be sensitive to the 
tape. If this is the case you will not be suitable for the study. 

http://www.cit.act.edu.au/about/services/cit_fit_and_well
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Benefits 

Participation in this study will provide valuable information for those involved in the design and 
implementation of exercise programs for those suffering chronic pain. Likewise, the exercise 
science community will benefit from the application of knowledge in their prescription of 
resistance exercise for people with chronic pain. A further benefit is to you (the participant), as 
you will gain a better understanding of your physical capabilities, have a reduction in pain and 
receive feedback pertaining to your participation in this study.  
 
Data Usage 
 

This study will result in a dissertation written by the chief investigator. The 

dissertation will be peer reviewed by students also studying the Master of Exercise 

Science at CSU. The dissertation may also be published within a sport/rehabilitation 

journal and discussed at various exercise science and rehabilitation conferences. 
 
Confidentiality 

The anonymity of all participants will be protected and all data obtained from individual 
participants will be kept strictly confidential. Only the Chief Investigator/Supervisor will have 
access to participant’s identities. 
 
Coercion and Withdrawal 

Permission for you to be a participant in this study is entirely voluntary. You have the right to 
consent, or not to consent, to participate in this investigation without the intervention of any 
element of force, fraud, deceit, duress, coercion, or undue influence on your decision. Should 
you decide to participate you have the right to withdraw your consent and discontinue 
participation in the study at any time.  
 
Liability 

It is important to realise that all forms of medical or health science research whether clinical or 
laboratory involves some risk of injury. In spite of all the precautions you might be injured as a 
result of participation in this study.  If physical injury does result from this investigation, the 
investigators will assist you in obtaining appropriate medical treatment. The financial 
responsibly of this treatment lies with you, and any medical insurance you may have, unless 
the injury is solely due to the negligence of CIT or Charles Sturt University. 
 
Institutional Review Board 

Charles Sturt University’s Human Research Ethics Committee has approved this project.  If 
you have any complaints or reservations about the ethical conduct of this project, you may 
contact the Committee through the Executive Officer. Any issues you raise will be treated in 
confidence and investigated fully, and you will be informed of the outcome. 

 

Conflict of Interest 
 
As the chief investigator of this research I will always focus on the components of the 
study and its precise implementation. If there is a conflict of interest between this and 
previous treatment conducted by me you are able to withdrawal from the study, which will 
not affect our future client/therapist relationship. If you do withdraw from the study at 
anytime or when the study is complete and wish to continue the exercise program you will 
be encouraged to obtain a gym membership at your own cost. If this is not a viable 
option, then you will be issued with a home exercise program at no cost. 
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Final Comments from Daniel O’Sullivan 

I am undertaking this research in my capacity as a student of Charles Sturt University, and not 
as an employee of CIT. Your decision about whether to participate or not will not affect any 
current or future relationship you may have with me (Accelr8 Rehab) or the CIT. 
 
 
Executive Officer 
Human Research Ethics Committee 
Office of Academic Governance 
Charles Sturt University 
Panorama Avenue 
Bathurst  NSW  2795 
 
Phone:  (02) 6338 4628 
Fax: (02) 6338 4194 
 
Informed Consent 

If you agree to participate in this study, please complete and sign the following Informed 
Consent form. 
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Appendix D Neck Disability Index Questionnaire (NDIQ) 
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Appendix D cont. 
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Appendix E Visual Analogue Scale (VAS) 

 

 


