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AbstractCerebrovascular Accident generalized said to stroke as sudden, non-convulsive focal neurological
deficit & In its most severe form the patient becomes hemiplegic. The focal neurological deficit
resulting from a stroke, whether embolic, thrombotic or hemorrhagic, is a reflection of the size and
location of the lesion and the amount of collateral blood flow. The study was for sixth weeks
structured, Taping therapy reduce the shoulder pain in sub acute stroke patients. The study is entitled
as compare the effect of Taping therapy and TENS therapy in shoulder pain for sub acute stroke
patients. Taping therapy had shown reduce in shoulder pain in sub acute stroke patients with visual
analogue scale.
This studies that use of Tapping and TENS improve shoulder pain in patients of sub acute stroke. It can be seen that
the use of Taping is beneficial in patients of sub acute stroke.
LIMITATIONS- The lack of follow up has the drawback that sustained of this improvement and further progression
value is not revealed.

Key WordIntroduction, Aims and Objectives, Review of Literature, Materials and Methods, Results , Discussion, Conclusion,
References, Appendices.

INTRODUCTIONStroke is an acute event of cerebrovascular origin, causing focal or global neurological dysfunction lasting for more
than 24 hours 1. WHO definition of Stroke- ‘it is the interruption of the bloodsupply to the brain, usually because a
blood vessel bursts or is blocked by a clot.Collateral study in 12 countries by WHO showed that stroke incidence
ranges from 0.2-2.5/million population per year.Prevalence rate for Hemiplegic in south India was reported to be
56.9-100.000 as compared to 150 -186/1,00,000 population for USA and Europe.Common impairments after stroke
are Somatosensory deficits, Motor deficits, Visual deficits, Abnormal synergy patterns, Altered muscle activation
patterns, Disturbance in postural control and balance, Speech and language disorder, Perceptual disorder, Cognitive
dysfunction, Dysphasia etc.Most stroke survivors suffer persistent impairment of upper extremity movement
20,24.Stroke or cerebrovascular accidents refers to neurological signs and symptoms that result from diseases
involving blood vessels. Some specific anatomical and physiological features that are designed to protect the brain
from circulatory compromise, when these protective mechanism fails, the results in a stroke.Strokes are either
occlusive (due to closure of blood vessel) or hemorrhagic (due to bleeding from blood vessel). The three most
common risk factor are hypertension, diabetes mellitus and heart disease11. Incidences are clear about 25% of
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stroke occur below the age of (65) and about 50% of below the age of (75) 12. The term hemiplegia is often used
generally to the wide variety of motor problem that results from stroke 13.The incidence of stroke is about 1.25
times greater for males than females also it increases dramaticallywith age, doubling in the decade after (65) years
of age.A stroke occurs when a blood vessel that brings oxygen and nutrients to the brain either bursts (hemorrhagic)
or is clogged by a blood clot or some other mass (ischemic). When a rupture or blockage occurs, parts of the brain
do not get the blood and oxygen they need. Without oxygen, nerve cells in the affected area of the brain cannot
work properly and die within minutes and when nerve cells cannot work, the part of the body they control cannot
work either. The devastating effects of a severe stroke are often permanent because dead brain cells are not replaced
14.
According to Bobath there are stages of motor involvement that are Flaccid, Spastic and stage of spontaneous
recovery. Synergy patterns are abnormal, stereo typed, primitive, mass movement pattern associate with spasticity
and which can be triggered either reflex or voluntarily. Synergy can be either flexor or extensor 15. Incidence rate
of stroke varies with age and sex. In young people less than 35 years of age, stroke incidence is very low. The rate is
slightly higher in women than men. While people over 35 years of age the incidence rate is higher.Stroke leaves the
affected patients with such severe morbidity like motor loss and abnormal motor planning and poor co-ordination
that quality of life deistically require prolonged period of rehabilitation.Both basic and clinical studies suggest that
post-stroke motor recovery or motor relearning of the paretic limb may be maximized by the active repetitive use of
the affected limb 25, 26, 27,28,29,30.
Stroke often occurs in individuals over (65) years of age, yet a third is younger. Stroke tends to occur more in males
and blacks and in those with diabetes, high blood pressure, heart disease, obesity, high cholesterol and a family
history of stroke. In addition to TPA(Tissue Plasminogen Activator), increased use of preventive measures is
battling the disorder. Controlling risk factors such as obesity, blood pressure, diabetes and high cholesterol can help
prevent stroke 16. Stroke is due to cerebral vascular accidents disease, typically present with the sudden onset of a
neurological deficit that is weakness, sensory loss or visual disturbance, usually on one side of the body. This may
recover in a few minutes, or in less than 24hours (TIA) or may resolve in few days (RIND- Reversible Ischemic
Neurological Deficit) or may recover incompletely (Stroke) 17.
Stroke is defined as a sudden, non-convulsive, focal neurological deficit. In its most severe form the patient
becomes hemiplegic. The neurological deficit reflects both the location and size of the infarct or hemorrhage.
Hemiplegic stands as the classic sign of all cerebro vascular disease 18. Hemiplegia is a paralysis of one side of the
body is the classic sign of neurovascular disease of the brain. A stroke, or CVA, result in a sudden, specific
neurological deficit. The focal neurological deficit resulting from a stroke, whether embolic, thrombotic or
hemorrhagic, is a reflection of the size and location of the lesion and the amount of collateral blood flow 19. It has
been reported that over 50% of patients with upper limb paresis resulting from stroke face long term impaired arm
function and a ensuing disability in daily life 2.However most of the treatment protocol for the paretic upper
extremity are labour and require one to one manual with therapist for several weeks which makes the provision of
intensive treatment for all patients difficult.Sub acute Stroke- as time progresses in the sub acute phase, brain
swelling and mass effect will gradually build up within a week followed by gradual improvement beginning from
that 1 week onward. These are not easily picked up by human eyes on CT. Initial hypo density detected by CT
usually remains during this phase. However, an interesting phenomena sometimes occurred during this phase
known as “CT fogging effect” where hypodensed infracted area disappear, becoming isodense.This is probably dues
to resolution of edema in the infracted area. This usually occurs between 2-6 weeks after the onset of stroke.Such
“disappeared infarct” will reappear in later phase in a form of tissue cavitations’ (Encephalomalacia).5, 6, 7, 8, 9.In
addition, there is also a risk of hemorrhagic transformation in 15-20% of the cases during this period of time. Most
of the time, this occurred within 4-6 days after onset of stroke.
Once happened, the hyper density CT image may persist up to 8-10 weeks.5, 8
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Fig: 1.1 Image above shows the CT result demonstrating the “Fogging effect occurs during sub acute phase. Image obtained
from reference 8.

Fig: 1.2 Image above shows the CT result demonstrating the hemorrhage at the right post central gyrus (Right). Image obtained
from Reference 10.

PathophysiologyA stroke occurs when the blood flow to an area of the brain is interrupted, resulting in some degree of permanent
neurological damage. The two major categories of stroke are Ischemic (lack of blood and hence oxygen to an area
of the brain) and Hemorrhagic (bleeding from a burst or lacking blood vessel in the brain) stroke.
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PATHOPHYSIOLOGY

Risk factorsHypertension
2. Atherosclerosis
3. Cardiac Disease
4. Diabetes Mellitus
1.
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High Blood Pressure
Obesity
Smoking
Physical Inactivity
Drinking excessive amounts of alcohol

Complication1.
2.
3.
4.
5.
6.
7.
8.

Myocardial Infarction (MI)
Deep Vein Thrombosis (DVT)
Pulmonary Embolism
Urinary Tract Infection
Pneumonia
Skin Break Down
Metabolic Disorder
Contracture

Sign and SymptomsSudden numbness or weakness in the face, arm, or leg, especially on one side of the body.
Sudden confusion, trouble speaking, or difficulty understanding speech.
Sudden trouble seeing in one or both eyes.
Sudden trouble walking, dizziness, loss of balance or lack of co-ordination.
Sudden severe headache with no known cause.
Difficulty in swallowing (dysphasia).
FAST (Face, Arm, Speech, Test)

Medical TreatmentAnticoagulants such as Warfarin
Antiplatelets such as Aspirin
Antihypertensives
Carotid Endarterectomy
Angioplasty

Circle of Willis: Blood Supply of BrainIt is a circulatory anastomosis that supplies blood to the brain and surrounding structures.20
Structure – The Circle of Willis is a part of the cerebral circulation and is composed of the following arteries.21
1. Anterior cerebral artery (left and right)
2. Anterior communicating artery
3. Internal carotid artery (left and right)
4. Posterior cerebral artery (left and right)
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5. Posterior communicating artery (left and right)
6. The basilar artery and middle cerebral arteries supplying the brain are not considered part of the circle.

Origin of Arteries –
The left and right internal carotid arteries arise from the left and right common carotid arteries, The posterior
communicating artery is given off as a branch of the internal carotid artery just before it divides into its terminal
branches- the anterior and middle cerebral arteries. The anterior cerebral forms the anterolateral portion of the
Circle of Willis, while the middle cerebral artery does not contribute to the circle. The right and left posterior
cerebral arteries arise from the basilar artery, which is formed by the left and right vertebral arteries. The vertebral
arteries arise from the subclavian arteries. The anterior communicating artery connects the two anterior cerebral
arteries and could be said to arise from either the left or right side. All arteries involved give off cortical and central
branches.

The central branches supply the
interior of the Circle of Willis, more
specifically, theinterpendncular fossa.
The cortical branches are named for
the area they supply. Since they do not
directly affect the Circle of Willis, they
are not dealt with here.

Circle of WillisVariation -Considerable anatomic
variation exists in the Circle of Willis.
Based on a study of 1413 brains, the
classic anatomy of the circle is only
seen in 34.5% of cases.22In one
common variation the proximal part of
the posterior cerebral artery is narrow
and its ipsilateral posterior communicating artery is large, so the internal carotid artery supplies the posterior
cerebrum. In another variation the anterior communicating artery is a large vessel, such that a single internal carotid
supplies both anterior cerebral arteries.
Function – The arrangement of the brain’s arteries into the Circle of Willis creates redundancies or collaterals in the
cerebral circulation. If one part of circle becomes blocked or narrowed(stenosis) or one of the arteries supplying the
circle is blocked or narrowed, blood flow from the other blood vessels can often preserve the cerebral perfusion well
enough to avoid the symptoms of ischemia.23

STROKE PHYSICALTHERAPYIn Stroke Physical Therapy plays an important role in the process of rehabilitation. As a part of the interdisciplinary
team, physiotherapists work in concert with the managing doctor and other rehabilitation specialists to provide
stroke patients with a comprehensive rehabilitation program. The stroke physical therapy rehabilitation program
involves a dynamic process of assessment, goal-setting, treatment and evaluation; its coverage spans from the acute
stage, through the rehabilitation stage, to the community stage.

GOALS OF PHYSICAL THERAPYIJCSPTH00001
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Management of stroke patients begins as the acute care during acute hospitalization and continues as
rehabilitative care as soon as patient’s medical & neurological status has stabilized. Moreover, community
reintegration of patients continues during the community care stage.
1. Acute Care
Aims :Prevent recurrent stroke, Monitor vital signs dysphasia adequate nutrition ,bladder & bowel function ,Prevent
complication ,Mobilize the patient ,Encourage resumption of self- care activity, Provide emotional support &
education for patient & family ,Screen for rehabilitation & choice of setting.
2. Rehabilitation care –
Aims: Set rehabilitation goles ,develop rehabilitation plan & monitor progress, Managesensory- motor deficits,
Improve functional mobility & independence ,Prevent & treat complications, Monitor functional health conditions,
Discharge planning [safe residence recommendation, patients & care giver education & continuity of
care].Community – reintegration.

3. Community care
Aims: Assist patient to reintegrate into community, Enhance family & caregivers functioning Co-ordinate
continuity of patient care, Promote health & prevent further hospitalization Give advice on community supports,
valued activities & vocational reintegrate.
Neuro-physiological approaches-These techniques are based on neuro-physiological principles of motor control and
recovery. The basic principles of neuro-physiological approaches are: (a) application of sensory stimuli to facilitate
or inhibit an activity, (b) patient evaluation and treatment plans based on milestones of developments, (c) utilization
of reflexes to facilitate or inhibit any motor activity, (d) utilization of concepts of motor relearning such as
repetition, (e) focus on patient as a whole and (f) close interaction between the therapist and the patient. These
approaches stress on enhancement of the natural recovery process. Various neuro-physiological approaches include
proprioceptive neuromuscular facilitation technique (PNF), Bo bath’sneuro developmental approach, Brunmstorm's
technique and Rood's approach. Each of these therapies has advantages and limitations. Studies comparing
traditional exercise programmes and neuro-physiological techniques have failed to show distinct differences in
outcome. None of these therapies have any proven superiority over others. Each of these techniques try to facilitate
recovery of motor control through different strategies. They can be integrated and used based on the requirements of
the patient, experience of the therapist and stage of motor recovery.
Transcutaneous electrical nerve stimulation[TENS] -Transcutaneous electrical nervestimulation (TENS) is a noninvasive technique in which a low-voltage electrical current is delivered through wires from a small power unit to
electrodes located on the skin. Electrodes are temporarily attached to patient’s body segment in various patterns,
depending on the specific condition and treatment goals. TENS devices can be set in a wide range of frequencies
and intensities, depending on patient preferences, desired Stroke is an acute event of cerebrovascular origin,
Transcutaneous electrical nerve sensations, and treatment goals31,32.
PHYSIOLOGICAL MECHANISM OF TENS-Modulates pain through gate control theory Reduces sensation of
pain by interfering at spinal cord, Stimulates production and release of endorphins and enkephalins, Enhances tissue
healing33.
TAPPING-Shoulder taping is one of the interventions that have been used in the management of shoulder
subluxation in patients who have had a CVA.Taping is the use of the tape applied to the body to provide structural
support.The main physiological effect of shoulder taping is, when it is applied over the skin it will stimulate the
muscle receptors, articular receptors and cutaneous receptors, which will provide a proprioceptive biofeedback and
in tern it will increase static position sense, dynamic position sense, and sense of force.Tape is applied in such a way
that a long underactive muscle is held in a shortened position then there will be a shift of the length- tension curve
to the left and greater force development in the inner range through optimized actin-myosin overlap during the
cross-bridge cycle34.tri-pull taping method was developed by Kate A Hayner,an occupational therapist. She used
three piece of rigid tape to support thehemiplegic subluxed shoulder. She applied this taping method in a
quasiexperimental study on ten patients with subluxation after stroke, and it will shows beneficial effect on
reduction of subluxation, painand improvement in ADL activities.Shoulder subluxation is a most common
secondary musculoskeletal complication inacute flaccid stage after stroke. It will further hinder the recoveryof the
upper extremity and also one of the causative factors of hemiplegicshoulder pain. The recent treatment approaches
for shoulder subluxations areeither not completely effective or may have many disadvantages. Theeffectiveness of
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TAPPING method was addressed in only one previous study. Ourstudy will find the beneficial effect of TAPPING
method along with conventionalneurorehabilitation in treating patients with shoulder subluxation. Careful
positioning of the shoulder serves to minimize subluxation, painand later contractures as well as possibly promote
recovery, while poorpositioning may adversely affect symmetry, balance and body image. 38However, their use is
controversial and they can have disadvantages in thatthey encourage flexor synergies, inhibit arm swing, and
contribute to contractureformation and decrease body image causing the patient to further avoid usingthat arm.
However, a sling remains the best method of supporting the flaccidhemiplegic arm while the patient is standing or
transferring. Morin and bravo examined the use of taping and a sling to reduce shoulder subluxation of patient with
hemiplegia as measured by radiography. It was been found that use of both strapping and sling resulted in 86%
reduction of shoulder subluxation in the patients. But studies have shown that tapping put to the limb in a poor
position are likely to cause soft tissue contracture and have a deleterious effect on symmetry, balance and body
image when used to reduce shoulder subluxation and pain after stroke .A pilot study showed that shoulder taping
after stroke has a significant effect on reducing shoulder pain39.A very important part of stroke rehabilitation is to
prevent and reduce the pain and disability resulting from shoulder subluxation. A number of methods have been
employed to reduce the detrimental effects of shoulder subluxation However the efficacy of these methods is still
questionable. Therefore, a new treatment protocol is desired. Hence a combination of low frequency TENS and
tapping has been put forth.

OBJECTIVE-To

find out the effectiveness of Taping and conventional treatment in acute and sub acute

hemiplegic shoulder pain. To find out the effectiveness of TranscutaneousElectrical nerve stimulation and
conventional treatment in acute and sub acute hemiplegic shoulder. To compare the effect of TAPPING and TENS
improvement of pain in sub acute hemiplegic shoulder patients.

Need of the Study-TENS is a useful measure to decrease pain and to improve motor function in 3-6 months
post stroke patients. Also that use of both tapping and sling resulted in 86% reduction of shoulder pain in the stroke
patients. But studies have shown that tapping put to the limb in a poor position are likely to cause soft tissue
contracture and have a deleterious effect on symmetry, balance and body image when used to reduce shoulder
subluxation after stroke .Hence, there is a need to investigate if taping techniques without application of sling
reduces or prevent shoulder pain & subluxation in acute stroke patients and the use of low TENS is useful in
improving in motor function in acute (<3 months) post stroke patients.

Aims of the Study-The aim of the study was to see the compare the effect of TAPPING and TENS on
painful shoulder in patient with acute stroke.

REVIEW OF LITERATURERELATION OF SHOULDER PAIN AFTER STROKE
In a literature review Griffinet37 found that between 70% to 85% patient Develop shoulder pain after stroke. In
acute phase mishandling of the affected Extremity leads to compression trauma of the capsule, bursa and tendon
which Causes pain. He also mentioned that shoulder subluxation is one of the shoulder pain, with 50% of patients
having adhesive capsulitis, 44% having shoulder subluxation, 22% having rotator cuff tears, and 16% having
shoulderhandsyndrome.Pacietal40 conducted a case control study to find relationship between Shoulder pain and
subluxation on 107 individuals. He divided the participants into Groups according to the presence of subluxation. In
subluxation group 52(48.6%) individual correlated significantly with shoulder pain.
Lindgrinetal41 did a population based prospective study on shoulder painAfterstroke. He included 416 stroke
patients. He found that 22% patients develop Shoulder pain within 4 months of stroke, out of which most of the
patients (55%) Reported that there onset of pain was within 2 weeks after stroke. After 1 yearwhenhe took the
second assessment 24% still complained of shoulder pain. He delays the occurrence of post stroke shoulder
pain.Hangeretal42 conducted a randomized clinical trial to found the effect ofStrappingto prevent the post stroke
shoulder pain. He applied shoulder strapping Along with conventional physiotherapy on 49 patients and 49 patients
on control Group only received conventional physiotherapy for 6 weeks. Results of the studywerenot significant,
but mean score showed that there was better reduction of Pain and functional improvement in strapping group.
SHOULDER TAPING IN POST STROKE SHOULDER PAIN -Hayner, Kateq45 A. evaluated the effectiveness of
the California Tri-Pull Taping method for clients with post-stroke inferior shoulder subluxation of the glenohumeral
joint. They found the result that the California Tri-Pull Taping method decreased inferior subluxation significantly
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from baseline to intervention but not at postintervention. Active range of motion was significantly increased in
shoulder flexion and abduction between the baselineand intervention and the intervention and postintervention
phases. Functional ADL scores were significant. The taping was reported to be comfortable. No significant
difference in pain was found. EwaJaraczewska and Carol Long48examined the taping in stroke, improving
functional use of the upper extremity in hemiplegia. And concluded that the use of taping method in conjunction
with an established rehabilitation program may play an important role in the reduction of post stroke shoulder pain,
soft tissue inflammation, muscle weakness, and postural malalignment.Milleretal.46 evaluated a preliminary
investigation into the effect of kinesio and athletic tape on skin blood flow changes. It was found that there was no
condition X time interaction or main effect for condition; however there was a main effect for time (F (1.3, 9.3) =
4.34, P = 0.05). Pair wise comparisons using a LSD adjustment showed that skin blood flow was significantly lower
(-4.9%) after tape application compared to baseline (P = 0.05). In addition, there was a tendency for skin blood flow
to be greater (36.0 %) during the post-exercise recovery period compared to baseline (P = 0.06),Genochio
Julianneetal. conducted a study on strapping/ kinesiological taping for the painful hemiplegic shoulder an effective
intervention and found that tapping the shoulder did not prevent shoulder pain nor maintain ROM. It was found in
this study that pain free ROM was lost early after stroke and that early intervention is important. The authors
concluded that there was no evidence that the tapping works in reducing pain. It was found that the tapped group did
have less pain at the end of the treatment phase, but that the results were not statistically significant. .Ancliffe J
52
(1992) has done a pilot study to determine the effectiveness of a strapping, technique to prevent the onset of
shoulder pain in the hemiplegic upper limb of, patients following a Cerebrovascular Accident (CVA). Eight patients
with no voluntary, movement in their hemiplegic upper limb were selected for inclusion within 48 hours of, their
admission to hospital. Four subjects were assigned to a tapping group and four, were assigned to a non-tapping
group. Each subject was assessed daily for the, presence of shoulder pain utilizing the Ritchie Articular Index,
adapted for use with ,hemiplegic patients by Bohannon and LeFort (1986). The number of pain free days for each
patient was recorded and a comparison made between the two groups.
Results -Indicated that subjects in the strapping group experienced a significantly longer pain free period (mean =
21 days) compared with the non-tapping group (mean = 5.5 days). This pilot study demonstrated that tapping the
affected shoulder following CVA diddelay the onset of shoulder pain.(17),Min-YeongHeo,, MS,1Cheol-Yong Kim,,
PhD,2 and Chan-Woo Nam, MS1]54 The purpose of this study was to investigate the impact on the shoulder joints
of performing inelastic taping and bed physical therapy for acute stroke. [Subjects and Methods] The intervention
was conducted for eight weeks with an experimental group of 18 stroke patients who received bed physical therapy
and inelastic taping and a control group of 18 stroke patients whoreceived only bed physical therapy. [Results] After
the intervention, the subluxation degree of the experimental group, which received bed physical therapy and
inelastic taping, was found to be significantly different from that of the control group, which received only bed
physical therapy. [Conclusion] In conclusion, the application of inelastic taping for acutestroke patients was
confirmed to be effective at reducing shoulder subluxation and pain,and was confirmed to be a good physical
therapy intervention, based on its efficacy.

S. Beth Peters & Gregory P. Lee[03 Aug 2009]49Few methods have been validated for treatment of the painful
hemiplegic shoulder. Harness slings and other methods of support have traditionally been applied in an attempt to
prevent pain and subluxation, but supports often lead to complications. This paper describes shoulder taping in a
patient with right hemiplegia following a cerebrovascular accident and evaluates taping efficacy through measures
of activities of daily living, range of motion, and pain before, during, and after treatment. Taping significantly
reduced pain and relieved excessive tension on the involved structures. The positive outcome obtained in this
patient, in conjunction with other case reports, suggests shoulder taping may be more useful than traditional
immobilization methods in the treatment of hemiplegic shoulders.
Paolo Pillastrinia, Giulia Rocchi, Deborah Deserri56to investigate changes in pain, the range of motion (ROM) and
spasticity in people with painful hemiplegic shoulder (PHS) after the application of an upper limb neuromuscular
taping (NMT). The experimental group received the application of NMT and a standard physical therapy
programme (SPTP), whereas the control group received SPTP. The groups received four 45-minute longsessions
over four weeks. The VAS, ROM and spasticity were assessed before and after the intervention with follow-up at
four weeks. Results: The experimental group had a greater reduction in pain compared to the control group at the
end of the intervention, as well as at one month after the intervention (p < 0.001; all the group differences were
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greater than 4.5 cm, which is greater than the minimal clinically important difference of 2.0 cm). The experimental
group had a significantly higher (i.e. better) ROM, by 30.0°, than the control group in shoulder flexion (95% CI:
37.3–22.7) at 4 weeks and by 24.8° (95% CI: 32.1–17.6) at 8 weeks as well as in abduction by 30.6° (95% CI: 37.5–
23.7) at 4 weeks and 25.1° (95%CI: 33.8–16.3) at 8 weeks. Conclusion: Our study demonstrates that NMT
decreases pain and increases the ROM in subjects with shoulder pain after a stroke.
JeyarajD. Pandian&colleagus60This study was a multicenter, interventional, prospective, randomized, outcomeblinded trial (PROBE design). All first-ever strokepatientswereincluded within 48 hours of stroke onset (August
2009–October 2011) the treatment group included shoulder taping and conventional treatment, and thecontrol group
received sham taping and conventional treatment. Primary outcomes were changes in visual analog scale (VAS) and
shoulder pain and disability index (SPADI), and secondary outcomes were changes in shoulder range of motion
(flexion and abduction) at days 14 and 30. There was attend toward pain reduction and functional improvement
associated with shoulder taping for 2 weeks after acute stage of stroke; this did not reach statistical significance. The
long-term effects of taping need to be studied in large trials.
Mark D. Thelon, PT, DSc, OCS61to determinethe therapeutic KT group showed immediate improvement in painfree shoulder abduction (mean ± SD increase, 16.9° ± 23.2°; P = .005) after tape application. No other differences
between groups regarding ROM, pain, or disability scores at any time interval were found KT may be of some
assistance to clinicians in improving pain-free active ROM immediately after tape application for patients with
shoulder pain. Utilization of KT for decreasing pain intensity or disability for young patients with suspected
shoulder tendonitis/impingement is not supported.
TENS USED IN POST STROKE SHOULDER PAIN MatteoPaciet47 al. evaluated the Glenohumeral subluxation in hemiplegia. They summarize the recent advances in
glenohumeral subluxation (GHS) in hemiplegic patients and analyze the reliability and validity of clinical
evaluation and the effectiveness of different treatment approaches. Literature data suggest that FES and strapping
are effective, especially in the acute stage of hemiplegia; similarly, some types of slings have shown to be effective
and may be used together with other strategies. Hosking Naomi 44conducted and evidence based study for review of
electrical stimulation effective in treating hemiplegic shoulder pain. It was found that electrical stimulation has a
significant effect on pain in patient with hemiplegic shoulder pain. No difference was found between the three type
of electrical stimulation. A study to compare high intensity and low intensity transcutaneous electrical nerve
stimulation versus placebo effect was conducted in 1990 by Leandri M.50It was found that there was significant
improvement in passive range of motion (PROM) in high intensity stimulation group.A study was conducted on the
management of shoulder pain in stroke in 2001. It was found that strapping prevents shoulder pain and if shoulder
pain persists, transcutaneous electrical stimulation or functional electrical stimulation may be helpful.
Price&pandyan [2000]53 conducted a systemic review of all forms of electrical stimulation [TENS] used in the
prevention & treatment of post stroke shoulder pain .the included studies &the authors concluded that there was
insufficient evidence from which to draw conclusion there was insufficient evidence that electrical stimulation in a
addition to conventional therapy ,improve function but is not superior for preventing pain.Linn SL1, Granat
MH, Lees KR.51, randomized controlled study was used to determinethe efficacy of electrical stimulation in
preventing shoulder subluxation in patients after cerebrovascular accidents. Forty patients were selected and
randomly assigned to a control or treatment group. They had their first assessment within 48 hours of their stroke,
and those in the treatment group were immediately put on a regimen of electrical stimulation for 4 weeks. All
patients were assessed at 4 weeks after stroke and then again at 12 weeks after stroke. Assessments were made of
shoulder subluxation, pain, and motor control.The treatment group had significantly less subluxation and pain after
the treatment period, but at the end of the follow-up period there were no significant differences between the 2
groups. Electrical stimulation can prevent shoulder subluxation, but this effect was not maintained after the
withdrawal of treatment.YuDt and colleagues, 2001 57compared percutaneous and transcutaneous neuromuscular
stimulation and concluded that perc-NMES is less painful than transNMES in the treatment of shoulder subluxation
in hemiplegia. But the drawback of this study is that percutaneous electrode which has been prescribed will be
invasiveand can lead to further disability.Kalimo H and colleagues in 2000, conducted a study to find out the effect
of low TENS treatment on post stroke paretic arm. They concluded low TENS stimulation started 6 -12months after
stroke may not have a specific benefit effect on arm motor function years after completion of treatment. Lucie
Brosseauetal 2006 had done a study to create guidelines for 13 types of physical rehabilitation interventions used in
the management of adult patients presenting withHemiplegia or hemi paresis following a single cerebrovascular
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accident. They concluded that shoulder Subluxation should be managed with Transcutaneous electrical nerve
stimulationSONDLELetal, 1998, 58 reported that functional motor capacity of the pareticextremity can be improved
by stimulation with low TENS and they concluded thatlow TENS didn’t decrease either pain or spasticity and
mentioned that stimulation by means of low TENS could be valuable complement to the usual training of arm and
hand function in the rehabilitation of stroke patients.
Reliability and validity of VAS-Lundeberg, etal67 checked the reliability of VAS, NPRS scale forneurogenic or
nociceptive pain on 69 patients. All the patient were ask to givetheir pain score according to VAS and NPRS, after
that all patients are treatedwith TENS and re assessed with VAS and NPRS. A statistical significant resultwas found
in both the scale and concluded that both the scales are reliable forpain assessment.Bijuretal68 conducted a study on
reliability of VAS on acute pain in anemergency department, and readings are taken by an experienced
researcherover 9 months. A 100 mm horizontal mark was used and readings are taken 0and 1 min, 30 and 31 min,
60 and 61min, 90 and 91 min. ICC analysis was doneto check the test re test reliability and the ICC score was 0.97
and said to behighly reliable to asses acute pain.Gallagheretal69 did a reliability study to check the reliability of
VAS scalefor acute abdominal pain. The study was done at 2 urban emergencydepartments. Each subject was
instructed to give score according to a 100 mmVisual analogue scale. The procedure was repeated in every 30
minutes for 2hour. The ICC score of the study was 0.99, and they concluded that VAS washighly reliable and valid
measure for assessing acute abdominal pain.Crossleyetal70 conducted a study to assess the reliability of VAS in
patella femoral pain. 71 participants were recruited, out of which 20 participantscompleted the reliability study. He
took 3 types of pain readings such as usualpain, worst pain and activity pain. ICC score for usual pain was 0.56, for
worstpain it was 0.76 and for activity pain it was 0.83. He also concluded that VASscale was reliable and valid
measure for assessing patella femoral pain.
Materials and Methods- Research design, Pre and post test comparative study, Sample size, 30 stroke subjects were
taken part in the study. Group A and B, each had 15 subjects, Samplingtechnique, Convenient sampling.
Hypothesis-Alternate Hypothesis: Taping is more effective than electrical stimulation in reducing shoulder pain in
acute and sub acute stroke, Transcutaneous electrical nerve stimulation is more effective than taping in reducing
shoulder pain in acute and sub acutestroke.Null Hypothesis: There is no effectiveness of taping and electrical
stimulation in acute and sub acute hemiplegic shoulder pain.
Inclusion Criteria-Male and female subjects,Had a single episode of stroke on side, Age ≥ 55, Informed

consentBrunnstrom‟s stage 1 and 2.
Exclusion criteria-Prior history of PA and frozen shoulder , ≥ 6 months after stroke, Prior history of fracture of
shoulder and soft tissue injury, Prior gross sensory impairment in the region of shoulder, Any other neurological
condition including multiple incidence of stroke, Patients who are allergic to tap, Patients with affected skin
integrity and skin infection at treatment site.
Instrumentation -Paper, Pencil, hypo allergenic tape, data collection sheet, TENS Modalities.
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KINESIO TAPE

Visual Analogue Scale (VAS)-Pain measurement scale-The pain VAS is a uni-dimensional measure of pain
intensity, which has been widely used in diverse adult populations, including those with stroke .VAS can be
presented in a number of ways, including:scales with a middle point,graduations or numbers (numerical rating
scales)meter-shaped scales (curvilinear analogue scales)"box-scales" consisting of circles equidistant from each
other (one of which the subject has to mark)scales with descriptive terms at intervals along a line (graphic rating
scales or Likert scales).The most simple VAS is a straight horizontal line of fixed length, usually 100 mm. The ends
are defined as the extreme limits of the parameter to be measured (symptom,pain, health) orientated from the left
(worst) tothe right (best). In some studies, horizontal scales are orientated from right to left, and many investigators
use vertical VAS.No difference between horizontal and vertical VAS has been shown in a survey involving 100
subjectsbut other authors have suggested that the two orientations differ with regard to the number of possible
angles of view.Reproducibility has been shown to vary along a vertical 100-mm VAS and along a horizontal
VAS. The choice of terms to define the anchors of a scale has also been described as important.
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Visual Analogue Scale (VAS)

ProcedureSubjects who met the inclusion criteria wereselected. The subjects were divided into two groups, A and B.For the
purpose of this study, 30 patients suffering from acute stroke will be enrolled .
Sample Size30 participants –
1. Group A: - 15

2.Group B: - 15

1. Group A: Patients will be receive TENS [trans-cutaneous electrical nerve stimulation] and conventional
treatment.
2. Group B: - taping techniques and conventional treatment. Study subjects will be treated with low TENS for 5
days per week for 6 weeks with each session last for 60 min. And taping techniques will be used for 6 weeks and retaping will be done every 3-4 days. And conventional upper limb exercise will be given daily for 6 weeks. Outcome
measure will be taken before and after the intervention for shoulder sub-luxation and motor function.
All the participants with acute and sub acute stroke, who report to Mewar Hospital and Research Center during the
study period will be included. Their suitability as per the inclusion and exclusion criteria will be made before
enrollment. A written informed consent after explaining the advantages and disadvantages of the study will be taken
from them. Demographic data and history including pain history will be noted. Baseline data of pain (in terms of
visualanalogues scale) and muscle strength (in terms of manual muscle testing or MMT by MRC grading system)
will be assessed prior to the commencement of the intervention. All measurements will be repeated on day 7th and
on day 6thweek at the end of the treatment period. Participants will be allocated in 2 groups viz. Group A
(TranscutaneousElectrical nerve Stimulation and Conventional treatment) and GroupB (Taping and Conventional
treatment) Participants in Group A will receive conventional treatment (positioning in supine and sitting, specific
therapeutic exercises for upper extremity consisting of passive range of motion and active- assisted exercises with
progression to active and then resisted exercises and passive stretching) on the affected side. In addition to this the
participants will be treated on the affected side with Transcutaneous electrical nerve stimulation which will consist
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of biphasic surge current with pulse width of 300 microseconds and frequency of 30 Hz. Stimulation will be given
for supraspinatus, middle deltoid and posterior deltoid muscles through surface electrodes for 15 minutes twice a
day for 6 weeks. Intensity of stimulation will be adjusted according to sensory threshold level of participants.
Participants in Group B will receive same conventional therapy as Group A. In addition to this they will be treated
on the affected side with shoulder taping using non-stretch or rigid adhesive tape applied over non-allergic or
hypoallergenic tape to prevent skin reactions. Taping method – participant seated with the arm by the side in neutral
posture with scapulae in retracted, depressed posture. Using hypoallergenic tape lay the tape from coracoid process
posteriorly across the lateral aspect of the acromion to a point just lateral to the T7 spinous process. Using rigid tape
of 4 cm, lay over the hypoallergenic tape to the posterior aspect of the shoulder and finally apply a firm pressure
medially to position the scapula in a retracted and depressed posture. Then cover the area to be taped with the
hypoallergenic tape in the same sequence as the rigid tape to follow. Start from the middle deltoid insertion and lay
the rigid tape of 4 cm down to just before the acromion. Then, pull firmly to a point halfway between the neck and
shoulder on the upper trapezius fibers. Repeat with a second strip, starting from the posterior deltoid, overlapping
the first and finishing at the same point. Then apply an anchor around the arm just above the biceps muscle and
ensure that it is not too tight to compromise the circulation. The tape will be removed before taking measurements
of pain in terms of visual analogues scale and muscle strength in terms of MMT by MRC grading system. The
affected shoulder will be re-taped after taking the measurements. All the measurements will be taken on day 1
before commencement of treatment, on day 7 and on 6th week at the end of the treatment period.

F

FFFFFF FIGUR

RESULTS1. BETWEEN THE GROUP COMPARISONS OF PAIN (PRE-TEST

Group A
Group B

Mean
8.40
8.00

SD
1.183
1.069

p- value
0.000

Table 1 - BETWEEN THE GROUP COMPARISONS OF PAIN (PRE-TEST)
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BETWEEN THE GROUP COMPARISON OF PAIN (PRE-TEST)
12
10
8
Group A

6

GroupB
4
2
0
Mean
Figure 1

The mean value for pain measured using Visual Analogue Scale of participants in the Group A came out to be
8.40±1.183 and that for Group B was 8.00±1.069.Between the group comparison of pre-test values of VAS was
done using paired t-test, with level of significance, p set at 0.05. The comparison of baseline readings for pain of the
two groups namely, Group A and B was found to be statistically significant (0.0001).

2.WITHIN THE GROUP COMPARISON OF PAIN [Group-A]

Mean

SD

Week 0

8.40

1.183

Week 2

6.80

1.082

Week 4

5.67

1.113

Week 6

3.87

1.506

Table 2-WITHIN THE GROUP COMPARISON OF PAIN
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WITHIN THE GROUP COMPARISON OF PAIN12
10
8

Week 0

Week 2

6

Week 4
4

Week 6

2
0
Mean
Figure 2

Group A- The mean value for pain measured using Visual Analogue Scale of participants in the Group A

during various stages of the study came out to be 8.40±1.183 for week 0 , 6.80±1.082 for week 2,
5.67±1.113 for week 4 and 3.87±1.506 for week 6. Within the group comparison of values of VAS was
done using paired t-test, with level of significance, p set at 0.05. The comparison of VAS readings for pain
at various stages of group A, was found to be statistically significant (0.0001).
3. WITHIN THE GROUP COMPARISON OF PAIN [Group-B]
Mean

SD

Week 0

8.00

1.069

Week 2

5.47

1.125

Week 4

5.00

1.069

Week 6

2.80

0.775

Table 3-WITHIN THE GROUP COMPARISON OF PAIN
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WITHIN THE GROUP COMPARISON OF PAIN
10
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Week 0
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Week 2
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Week 4
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Week 6

2
1
0
Mean
Figure 3

Group B-The mean value for pain measured using Visual Analogue Scale of participants in the Group B during
various stages of the study came out to be 8.00±1.069 for week 0 , 5.47±1.125 for week 2, 5.00±1.069 for week 4
and 2.80±0.775 for week 6. Within the group comparison of values of VAS was done using paired t-test, with level
of significance, p set at 0.05. The comparison of VAS readings for pain at various stages of group B, was found to
be statistically significant (0.0001) except for the change in values in week 2 and week 4 with a p value of 0.110.
4. BETWEEN THE GROUP COMPARISONS OF PAIN

Mean

SD

p value

Group A

6.80

1.082

0.004

Group B

5.47

1.125

Table4- BETWEEN THE GROUP COMPARISONS OF PAIN
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BETWEEN THE GROUP COMPARISON OF PAIN
9
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5

Group A
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Group B

3
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0
Mean
Figure 4

At Week 2-The mean value for pain measured using Visual Analogue Scale of participants in the Group A& B
measured after the 2nd week came out to be 6.80±1.082 and 5.47±1.125 respectively. Between the group comparison
of values of VAS was done using paired t-test, with level of significance, p set at 0.05. The comparison of VAS
readings for pain between Group A and B, was found to be statistically significant (0.0001) with a p value of 0.004.

5. BETWEEN THE GROUP COMPARISONS OF PAIN

Group A
Group B

Mean
5.67
5.00

SD
1.113
1.069

p-value
0.116

Table 5 BETWEEN THE GROUP COMPARISONS OF PAIN

BETWEEN THE GROUP COMPARISON OF PAIN
8
7

6
5
4

Group A

3

Group B

2
1
0

Mean

Figure 5
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At Week 4 -The mean value for pain measured using Visual Analogue Scale of participants in the Group A& B
measured after the 4th week came out to be 5.67±1.113 and 5.00±1.069 respectively. Between the groups
comparison of values of VAS was done using paired t-test, with level of significance, p set at 0.05. The comparison
of VAS readings for pain between Group A and B was not found to be statistically significant (0.0001) with a p
value of 0.116.

6. BETWEEN THE GROUP COMPARISONS OF PAIN

Mean

SD

p value

Group A

3.87

1.506

0.056

Group B

2.80

0.775

Table 6- BETWEEN THE GROUP COMPARISONS OF PAIN

BETWEEN THE GROUP COMPARISON OF PAIN
6
5
4
Group A

3

Group B
2

1
0
Mean
Figure 6

At Week 6 -The mean value for pain measured using Visual Analogue Scale of participants in the Group A& B
measured after the 4th week came out to be 3.87±1.506 and 2.80±0.775 respectively.Between the group comparison
of values of VAS was done using paired t-test, with level of significance, p set at 0.05. The comparison of VAS
readings for pain between Group A and B, was not found to be statistically significant (0.0001) with a p value of
0.056.

DISCUSSIONThe study was for sixth weeks structured, Taping therapy reduce the shoulder pain in subacute stroke patients. The
study is entitled as compare the effect of Taping therapy and TENS therapy in shoulder pain for subacute stroke
patients.Taping therapy had shown reduce in shoulder pain in subacute stroke patients with visual analogue scale.
TENS also effective in post stroke shoulder pain with VAS scale,The present study was undertaken to determine the
effect of the Taping & TENS therapy improve shoulder pain in subacute stroke patient Data collected through the
study showed more improvement in shoulder pain in subacute stroke patients in group B. Thus, it can be concluded
that Taping is more beneficial in shoulder pain in subacute stroke patients in group B.
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According to the result tables the discussion is underling in these following steps –
1.Between the group comparison of pain [pre test]- when we were started treatment according to table 1 in group
A- TENS are used and in group B- Tapping are used.According to data has been shown that table.1 pain relief
tendency is slow down in both techniques but the figure .1 shown effectiveness of slow down of pain is quickly in
Taping [group-B] than TENS therapy [group –A]2.With in the group comparison of pain[group-A]–According to
the table-2 the value were shown that in group-A the TENS was effective .In various stages effectiveness of therapy
was improved as in sequences like- 8.4>,6.8>,5.6>,3.8Within the group comparison of values of VAS was done
using paired t-test, with level of significance, p set at 0.05. The comparison of VAS readings for pain at various
stages of group A, was found to be statistically significant (0.0001).3.With in the group comparison of pain [Group
B]-According to the table. 3 the value were shown that in group-B the Taping was effective .In various stages
effectiveness of therapy was improved as in sequences like-8 >,5.4>,5>,2.8Within the group comparison of values
of VAS was done using paired t-test, with level of significance, p set at 0.05. The comparison of VAS readings for
pain at various stages of group B, was found to be statistically significant (0.0001) except for the change in values
in week 2 and week 4 with a p value of 0.110 .4.Between the group comparison of pain [At-2week]–According to
data has been shown that table. 4 pain relief tendency is slow down in both but the figure 4 show effectiveness of
slow down of pain is fast in tapping group [group-B] than TENS [group-B].Between the group comparison of
values of VAS was done using paired t-test, with level of significance, p set at 0.05. The comparison of VAS
readings for pain between Group A and B, was found to be statistically significant (0.0001) with a p value of
0.004.5.Between the group comparison of pain [At 4 th week]-According todata has been shown that table.5 The
mean value for pain measured using Visual Analogue Scale of participants in the Group A & B measured after the
4th week came out to be 5.67±1.113 and 5.00±1.069 respectively. Between the group comparison of values of VAS
was done using paired t-test, with level of significance, p set at 0.05. The comparison of VAS readings for pain
between Group A and B, was not found to be statistically significant (0.0001) with a p value of 0.116.6.Between the
group comparison of pain [At 6th week]-According to data has been shown table. 6 There results showed that
patients treated with Taping had reduce shoulder pain significantly more. When comparing thereeducates in
shoulder pain between the Group A and Group B subjects. The mean value for pain measured using Visual
Analogue Scale of participants in the Group A& B measured after the 4 th week came out to be 3.87±1.506 and
2.80±0.775 respectively. Between the group comparison of values of VAS was done using paired t-test, with level
of significance, p set at 0.05. The comparison of VAS readings for pain between Group A and B, was not found to
be statistically significant (0.0001) with a p value of 0.056.Graphical presentations, which point to over all sense of
the study depicts the same. All graphs show the significant difference for improvement in shoulder pain Group A
and Group B separately. The level of mean difference in pre test and post test of both the groups show more
improvement in Group B than Group A. Taping therapy play an important role in the improvement of shoulder pain
in sub acute stroke patients.
RESULT OF STUDY-It has been recorded from this study that use of Tapping and TENS improve shoulder pain in
patients of sub acute stroke. It can be seen that the use of Taping is beneficial in patients of sub acute stroke. This
can be used to enhance the functional outcome of these patients. Hence alternate hypothesis is accepted at p= 0.00
and the null hypothesis is rejected.
LIMITATIONS-Subjects could not be followed up after study, because the study was done as curriculum of my
post-graduation degree course, and the time period for the study was limited. The lack of follow up has the
drawback that sustained of this improvement and further progression value is not revealed.
CONCLUSION- In conclusion, the present study provides an evidence to support the useOf Taping method on post
stroke shoulder pain as an adjunct withConventional neuro-rehabilitation programme. The clinical and
statisticalimprovement was observed after the 6 weeks of intervention. ThereforeTapingmethod can be incorporate
with other therapies to effectively reduce painafter stroke.
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LIST OF ABBREVATIONS
WHO – World Health Organization
CVA – Cerebro Vascular Accident
TPA – Tissue Plasminogen Activator
TIA – Transient Ischemic Stroke
RIND– Reversible Ischemic Neurological Deficit
TENS- Trans cutaneous nerve stimulation
VAS -Visual analogus scale
MI- Myocardial Infarction
DVT -Deep Vein Thrombosis

APPENDICES:
ASSESSMENT FORM
Name

:

Age/Sex

:

Occupation

:

Dominance :
Address

:

Date of Evaluation

:

Chief Complaints

:

Past Medical H/O

:

Present Medical H/O
Family H/O
Personal H/O

:

:
:

Socio-economic H/O

:

Vital Signs
Pulse
Temp

:

B.P.

:

R.R.

:
:

On Observation
Patient’s Position

:

Body Structure

:

Posture

:

Attitude of Limb

:
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:

On Palpation
Swelling

:

Pain

:

Tenderness

:

Edema:
Muscle Wasting

:

Temperature

:

On Examination
Higher Mental Function
Level of Consciousness

:

GCS Scale

:

Sensory Assessment
Right

Left
Superficial

:

Deep

:

Cortical

:

Motor Assessment
Right

Left

Tone

:

Reflexes:
Biceps Reflex (C5-C6)

:

Triceps Reflex (C7-C8)

:

Supinator Reflex (C5-C6)

:

Quadriceps (Knee) Reflex (L2-L4):
Ankle reflex (L5-S2) :
Babinski Response

:

Muscle Strength

:

Range of Motion

:

Involuntary Movement

:

Gait

:

Investigation
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Diagnosis
Management
Physiotherapy Aims
Physiotherapy Treatment

:
:

DATA COLLECTION FORMNAME:
AGE:
SEX:
CR. NUMBER:
GROUP:
ADREESS:
OUTCOME MEASURES:VISUL ANALOG SCALEVAS
DAY 1
SECOND WEEK
FOURTH WEEK
SIXTH WEEK

VAS SCORE

FACE PAIN SCALE

FACE PAIN SCALE
0
Very happy ,
no hurt

2
Hurts just a
little bit

4
Hurts a little
more

6
Hurts even
more

8
Hurts a whole
lot

10
Hurts as much
you can
imagine(don’t
have to be
crying to feel
this much pain)

VISUAL ANALOG SCALE (VAS)
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MASTER CHART
GROUP A TENS+CONVENTIONAL THERAPY
SUBJECT
DAY 0
2ND WEEK
1
9
8
2
10
7
3
8
7
4
7
6
5
9
8
6
6
4
7
8
6
8
9
7
9
10
8
10
8
6
11
8
7
12
9
7
13
8
7
14
7
6
15
10
8

4TH WEEK
6
7
6
5
6
3
5
6
6
5
5
8
6
5
6

6TH WEEK
2
4
4
2
5
2
8
4
3
4
3
5
4
4
4

GROUP B TAPING+CONVENTIONAL THERAPY
SUBJECT

DAY 0

2ND WEEK

4TH WEEK

6TH WEEK

1

8

5

6

4

2

7

4

3

3

3

9

6

6

4

4

8

5

6

3

5

9

7

6

2

6

8

6

5

3

7

9

6

4

2

8

7

4

3

2

9

8

6

5

4

10

9

7

6

3

11

7

4

5

2

12

7

5

6

3

13

8

6

5

2

14

6

4

4

2

15

10

7

5

3
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