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INTRODUCTION

Whenever there is lack of blood supply to the brain 
it results in loss of neuronal functions, it is called 
stroke. There are two major forms of stroke named 
as hemorrhagic stroke and ischemic stroke. Hemor-
rhagic stroke occur whenever the vessels which are 
supplying blood to brain gets ruptured and blood 
present in these vessels flows out causing compres-
sion on neural structures1. The other most common 
type of stroke is ischemic stroke which takes place 
as a consequence of clot, blockage or disruption in 
blood flow. About 80% of individuals suffer from this 
type of stroke. This type of stroke has severe impact 
on the life of survivor. Three out of four patients face 
difficulty in executing activities of daily living (ADLs)2. 
Such a stroke usually leads to impaired balance 
and incomplete control.  It is linked with high 
incidents of falls which leads to reduced interest in 
independent walking and further reduces overall 
activities of the sufferer. One of the consequences 
of stroke is the paralysis which is the inability of a 
muscle or group of muscles to move on their own. 
After suffering a stroke, signals from the brain to 
different muscles fail to work properly. As a result of 
this harm one side of body become paralyzed and 
as time passes it become spastic. Spasticity is a 
failure of muscle to stretch. Indeed it does have an 
impact on the patient’s fingers, arms and/or legs. It 
further leads to a stiff knee, a tight fist or an arm 
being pushed against the chest or a pointed foot or 
foot drop that interferes with walking. Concurrently, 
it may cause occurrence of painful muscle spasm. 
In clinical terms, the basic principle of rehabilitation 
of hemiplegic patients faced with stroke is the reviv-
al of individual’s balance and gait capacity3. The 
stroke patients also face a general problem in ankle 
dorsiflexion, which leads to foot drop, since dorsi-
flexion is not easily controllable because it frequent-
ly enhances the muscle tone of triceps surai4.Spastic 
foot drop is a functional disfigurement which usually 
leads to extensive morbidity by impairment in 
patient’s walk. It limits ones day to day activities due 
to ankle dorsiflexion during the gait cycle because 
it is dangerous for foot clearance; patient may fall 
down due to foot drop and face severe injury. 
Another cause for existence of spastic foot drop is 
the combination of weak ankle dorsiflexors and 
hyper activity of planter flexors (primarily gastrocne-
mius and soleus) 5,6. Apart from the problems with 
patient’s walking restrictions, critical patients with 
severe problem due to spastic foot drop may limit 
their movement even in the presence of supporters 
due to unstable contact on the ground. Moreover, 
when ankle posture becomes uneven it may cause 
severe aching points within the shoe (or against the 
mattress) which can further lead to breakdown of 
the patient’s skin7. The most important consideration 
of the rehabilitation is improving the way a patient’s 
walks. Even after the recovery of patient’s ambula-
tory function to a few degrees, the remaining gait 
defects also lead to sluggish walk movements, lead-

ing to high energy costs8.

According to the results of conventional assessment 
about 20% stroke patients experience spastic foot 
drop9. The topic that deals with the impact of ankle 
stabilizers on proprioception is quite controversial. A 
number of researchers have strong faith in taping 
and stimulating proprioceptive activity due to 
enhanced motivation of cutaneous mechanore-
ceptors10. Jerosch et al reported that when proprio-
ception was analyzed utilizing angle reproduction 
tests, mistakes in proprioception diminished in a 
bunch of patients with ankle harm to which taping 
was connected11. While some others have unfavor-
able activity due to tape and support12,13. Accord-
ing to a study of Raymond et al who conducted 
meta-analysis, the ankle brace or ankle tape have 
no significant impact on proprioceptive activity in 
participants having functional ankle instability14. 

Despite of the fact Kinesiotape is being extensively 
used for the purpose of rehabilitation protocols and 
also to prevent sports injuries in the healthcare field 
i.e. by physical therapists and athletic trainers. 
Evidence for the efficacy of Kinesiotape is yet 
limited15. According to SzczeGielniak J, et al who 
have assessed the effect of corrective foot position-
ing using KT application on gait velocity in patients 
after stroke by making using of a 100 meter walk 
test; the benefit of KT‘s corrective application in 
supporting neurological physiotherapy in patients 
after cerebrovascular stroke is quite significant. The 
use of KT is different for different conditions accord-
ing to nature of tape or the muscle16. According to 
the Callaghan et al. that taping fundamentally 
enhanced the proprioception in those with general-
ly poor proprioception in spite of the fact that it had 
little impact on those with abnormal propriocep-
tion17. Taping is known to enhance proprioception 
and by coming into contact with the skin, give 
increased skin proprioceptor signals18. Many 
interventions are used in the physical therapy hospi-
tals for the treatment of foot drop. The most widely 
recognized treatment for foot drop has been the 
utilization of a lower leg foot orthosis (AFO). An AFO 
is an orthosis put on the paralyzed leg which latently 
holds the foot at around 90o from the shaft of the 
tibia which allows the foot to clear ground during 
the swing phase of the gait cycle. Studies examin-
ing the use of an AFO for the treatment of foot drop 
have reported reduced energy consumption 
during ambulation, enhanced postural sway, 
expanded standing symmetry, and an enhanced 
gait patter, particularly changes in step length and 
walking speed19. The disadvantage of using an AFO 
cause limitation in foot movement, contractures of 
planter flexors inability to ambulate over uneven 
surfaces, and the distress of wearing the orthosis20. 
Functional Electrical Stimulation (FES) is another 
intervention for the treatment of foot drop 
post-stroke. FES utilizes electrical incitement to 
enhance the lower leg dorsiflexior muscles and 
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THERAPEUTIC EFFECTS OF ANKLE JOINT 
TAPING COMBINED WITH FUNCTIONAL ELEC-
TRICAL STIMULATION FOR THE CORRECTION 

OF POST STROKE FOOT DROP

ABSTRACT

OBJECTIVE
Post stroke foot is inability to lift foot at ankle joint due to paralysis of 
ankle dorsiflexor muscles. It is a common problem faced by stroke 
survivors. To determine the effect of ankle joint taping combined 
with functional electrical stimulation on post stroke foot drop.

METHODS
It was an experimental study. 10 stroke patients with foot drop were 
enlisted for the study by convenience sampling and randomized 
into two groups. The group A or treatment group (n-5) received 
kinesiotaping of ankle joint and functional electrical stimulation 
while group B or control group (n-5) received functional electrical 
stimulation only. Clinical assessment was done before and after 
study. Outcome measures were Manual Muscle Testing, active 
ankle dorsiflexion and time up and go test.

RESULTS
Improvement was recorded in both kinesiotaping of ankle joint with 
functional electrical stimulation and functional electrical stimulation 
groups for MMT and active range of ankle dorsiflexion and there was 
no significant improvement in time up and go test. But statistically 
non-significant difference between both groups is observed 
(Z=-2.000, p=0.46).

CONCLUSIONS 
These results indicate that there is no clear benefit of ankle joint 
taping combined with functional electrical stimulation for correction 
of post stroke foot drop.

Keywords
Foot Drop, Functional Electrical Stimulation, Ankle Joint Taping, 
Kinesiotaping, Dorsiflexion, Manual Muscle Testing.

RESEARCH REPORT produce a muscle contraction during the swing 
period of gait. A typical FES unit found in the writing 
is the Walk Aide. The most common placement of 
the active electrode is over the common peroneal 
nerve, simply distal and dorsal to the head of the 
fibula allowing a combination of ankle movements, 
specifically ankle dorsiflexion and eversion21. Disad-
vantages to an electrical stimulator unit incorporate 
the high cost, which may not be secured under 
protection, vague position of terminals, discontinu-
ous substitution of electrodes, and necessity of a 
starting set-up and re-adjustment all through the 
utilization of the unit19. Stroke patients generally 
experience a problem in ankle dorsiflexion due to 
paralysis of ankle dorsiflexors which result in foot 
drop. Improvement of walking pattern in the stroke 
patients is the most important factor. For the treat-
ment of foot drop many physical therapy interven-
tions are used. This study may help in understanding 
the role of ankle joint taping combined FES for the 
foot drop correction.

METHODOLOGY

Research Design and Sample Size
The present study is an experimental study. The 
participants of this study were ten stroke patients 
(n-10) including males and females with foot drop 
were included by their convenience from different 
hospitals in Karachi. The subjects were divided into 
two groups A and B for the purpose.
Inclusion Criteria
• Patients with post stroke foot drop more than 90 
days.
• Age 40-80 years.
• Unilateral hemiplegia.
• Medically stable.
• Ankle dorsiflexiors of no more than 3/5 on Manual 
Muscle Testing.
• If patient is using an AFO willing to remove it and 
comply with study needs.
Exclusion Criteria
• Requires KAFO to maintain knee in stable extend-
ed position during stance phase of gait.
• Pedal edema of affected lower extremity which 
interferes with the effective use of kinesiotape and 
FES.
• Known skin allergies and breakdown of skin of 
affected limb.
• Absent sensation.
• Severely impaired cognition and communication 
skills.
• Fixed planter flexor contractures
Procedure
The study period consisted of 3 months from 
August-September and general characteristics of 
subjects were surveyed before applying kinesio-
tape and functional electrical stimulation. Kinesio-
tape was applied to the foot using spring-assist 
technique also known as functional correction for 
ankle joint taping. This technique works while provid-
ing sensoriomotor and mechanical stimuli to 

promote dorsiflexion. Affected foot was shaved 
before applying kinesiotape to increase contact 
area. Firstly, the affected foot was positioned in full 
dorsiflexion passively then tape was applied from 
mid shaft of tibia to heads of metatarsals with 
50-70% tension then foot was positioned in full plant-
er flexion passively and tape was rubbed to 
activate the adhesive power of tape. Because of 
this technique when the ankle moves in more plant-
er flexion it will increase tension in tape and provide 
more stimulus to dorsiflexiors. Ankle joint taping was 
done for four weeks and tape was changed after 5 
days of application.

Four electrodes of FES unit were applied on the 
motor points of dorsiflexors of affected foot using 
300pps, ramp up time 3 seconds and ramp off time 
6 seconds. After application of FES, participants 
were asked to walk 20 meters with their normal 
speed 5 days a week for four weeks. They were 
allowed to use assistive device during walk.
Outcome Measures
The outcome measures included Manual Muscle 
testing primarily, Goniometry of ankle dorsiflexion 
and Time Up and Go test secondarily.
Data Analysis
Data was entered and analyzed on SPSS version 20 
for windows. All quantitative variables such as age 
were presented in frequency and percentage. To 
check the significance of the treatment, Wilcoxon 
ranked sum test was applied with p value less than 
0.05 considered as significant.
Ethical Consideration
As a part of this study protocols, written consent was 
taken from all the participants after reading partici-
pants information sheets. They were allowed to 
withdraw at any time. Confidentiality of partici-
pant’s personal information was maintained. Physi-
cal risks, psychological harms were minimized and 
patient privacy hygienic factors were given due 
importance.

RESULT

All participants completed the study. At the fourth 
week, results were extracted from the data collect-
ed from 10 patients (5 in kinesiotaping combined 
with FES group and 5 in FES group). No serious side 
effect was seen in any of the patient during the 
study.  

There were 5 males and 5 females in our study. And 
5 participants had left sided paralysis while 5 had 
paralysis of right side.

The level of function of participants of study was; 
two out of 1o patients were independent and they 
exercise regularly while 8 out of 10 were indepen-
dent before stroke but they do not perform regular 
exercise.
Table 1 shows walking patterns of patients. Most of 
patients drag there foot during walk, few patients 

adopted compensatory gait pattern that is; 2 
patients hike hip during walk and 3 patients walk 
with hip circumduction to clear ground. Half of the 
participants present with unstable foot contact.

Table 2 shows data of pre and posts treatment 
scores of MMT, range of active dorsiflexion, and TUG 
test of both case and control group.

A Wilcoxon Rank sum test shows that 4 week of 
treatment with ankle joint taping combined with FES 
and FES only elicit a statistically  non-significant 
difference in correction of foot drop in individu-
als.(Z.-2.000, p=0.46) both group shows similar results 
as shown in the table 3.

DISCUSSION

The survivor of stroke who are managed with reha-
bilitation have fewer complications and they 
achieve a greater level of independence as com-
pared to those who do not follow any rehabilitation 
program, if the natural recovery process do not 
occur rehabilitation is expensive but only appropri-
ate therapy program can be justified. Only variety 
of rehabilitation techniques and protocols prove 
good quality of the rehabilitation in terms of expen-

diture and psychological advantages.

This study assessed the therapeutic effects of ankle 
joint taping combined with FES on muscle strength, 
ankle dorsiflexion and TUG test and compared it 
with the control group who receive FES only in 
patients with post stroke foot drop. No significant 
difference in results was found between both 
groups. Different methods are used to increase the 
strength of ankle dorsiflexors and to improve active 
range of ankle dorsiflexion including PNF tech-
niques, strengthening exercises, electrical stimula-
tion or implantable FES. Although combined FES 
with rehabilitative treatment is accepted, but it 
cannot be said which treatment is more effective. 
Effectiveness of tapping has been mentioned in 
some studies, frequency of tape application and 
technique. So further studies are needed in future 
just as kinesiotaping group without FES to identify 
clear role of ankle joint taping with kinesiotape.

 The person suffering from this stroke have gait prob-
lems which is one of the leading impairments.  It is 
recommended in our review that the FES therapy 
can be used with kinesiotapping in the post-stroke 
rehabilitation process of patient with foot drop. The 
results of the study suggest, the combination of FES 
and the spring-assist kinesiotape contain a positive 
therapeutic effect on the activation, recovery of 
strength, functional mobility and gait but there was 
minimal increase in the amount of ankle dorsiflexors 
strength, being only a half grade increase. Even 
though a gain in strength is minimal but depicts a 
sign of a positive prognostic which results in gaining 
functional strength. No significant result was 
obtained within the required period of TUG test. To 
be comparative to initial trials the times taken by 
the subject to complete the test were same or 
increase in many of the subjects. Therefore in this 
study, no specific measures concerning gait 
parameters were performed. At the end of the 
study, request was made to the patients with the 
kinesiotape complaint to continue the treatment.  
The patient or subject did not complain of discom-
fort or any type of diverse skin reaction at taping 
side. FES is an acceptable treatment of foot drop 
despite of its many drawbacks. High coast, place-
ment and replacement of electrodes and require-
ment of initial setup of FES unit are included in the 
treatment through FES. The patient or subject did 
not complain of discomfort or any type of adverse 
skin reaction at taping site. FES is an acceptable 
treatment of foot drop despite of its many draw-
backs. High coast, placement and replacement of 
electrodes and requirement of initial setup of FES 
unit are included in the treatment through FES. 
Those subjects who were trialed with both FES and 
kinesiotape are said to have an improved ability for 
the movement of their ankle with comfort and can 
walk comfortably in a normal way. Patient also 
reported that decreased energy expenditure was 
required during ambulation.

Although TUG score showed no improvement on 
the basis of normative data still high risk of falling is 
present in the patient as a number of movement 
activities like sitting standing and moving ahead 
and turning around 180 degrees is involved. 

 Research investigation to increase muscle strength, 
function and mobility by kinesiotape and FES thera-
py seems to be quit less and inconsistent as there 
are no articles in the literature on combined thera-
py concerning lower extremity. A single reported 
case found in the literature documenting the use of 
kinesiotape for the intervention of shoulder sublux-
ation in a post stroke patient. The report says that 
kinesiotape may contribute to decrease pain better 
than glenohemural joint alignment and enhanced 
neuromuscular recruitment of the rotator cuff 
muscles22.

Marmara University School of medicine, Istanbul 
examined the combine effect of kinesiotaping with 
botulinum toxin to improve spasticity of ankle plant-
er flexors and find no significant decrease in spastic-
ity.

Studies that examine the therapeutic application of 
kinesiotape to a population with prior muscle weak-
ness report positive results. This trend shows that 
kinesiotape give more subtle muscular effect which 
centers more on increasing neuromuscular recruit-
ment rather than increasing healthy muscle 
strength. 

Cheng J.S et al. studied the therapeutic effect of 
combined electrical stimulation with active ankle 
dorsiflexion while standing on rocker board with 
spastic foot drop and their results suggest that ankle 
spasticity can decrease with repeated electrical 
stimulation plus ankle movement in stroke. Whereas 
another study compared the conventional therapy 
and multifunction FES and find improvement in MFES 
combined with conventional therapy as compared 
with conventional therapy alone and these better 
results were achieved by enhancement of motor 
learning by MFES. 

A study was conducted in Republic of Korea on 
effects of lower leg kinesiotaping on balance 
abilities of stroke patients with foot drop in which 
they use kinesiotape to shaft of tibia and ankle and 
supportive anchors were applied for stability. They 
use BBS for assessment of balance ability and 
concluded that temporary kinesiotape application 
have good effect on stationary balance however, 
in our study we use kinesiotape for 5 days per week 
for four weeks and assessed the strength of dorsiflex-
iors23-25.

Therefore to quantify the treatment effects and to 
examine the degrees in which the kinesiotape and 
FES facilitated improvements longer studies are 

required.  Research should also investigate the 
influence of kinesiotape and FES therapy on specific 
gait parameters.

CONCLUSION

Application of kinesiotape and FES seems to be an 
effective addition to stroke rehabilitation. After 
periods of FES training and kinesio tape application 
patients show carry over effects. The results indicate 
that the combined treatment of kinesiotape and 
FES effectively improved function, muscle strength 
and walking ability in the management of foot drop 
with stroke patients, however  further research is 
needed and encouraged, especially with FES 
systems.
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INTRODUCTION

Whenever there is lack of blood supply to the brain 
it results in loss of neuronal functions, it is called 
stroke. There are two major forms of stroke named 
as hemorrhagic stroke and ischemic stroke. Hemor-
rhagic stroke occur whenever the vessels which are 
supplying blood to brain gets ruptured and blood 
present in these vessels flows out causing compres-
sion on neural structures1. The other most common 
type of stroke is ischemic stroke which takes place 
as a consequence of clot, blockage or disruption in 
blood flow. About 80% of individuals suffer from this 
type of stroke. This type of stroke has severe impact 
on the life of survivor. Three out of four patients face 
difficulty in executing activities of daily living (ADLs)2. 
Such a stroke usually leads to impaired balance 
and incomplete control.  It is linked with high 
incidents of falls which leads to reduced interest in 
independent walking and further reduces overall 
activities of the sufferer. One of the consequences 
of stroke is the paralysis which is the inability of a 
muscle or group of muscles to move on their own. 
After suffering a stroke, signals from the brain to 
different muscles fail to work properly. As a result of 
this harm one side of body become paralyzed and 
as time passes it become spastic. Spasticity is a 
failure of muscle to stretch. Indeed it does have an 
impact on the patient’s fingers, arms and/or legs. It 
further leads to a stiff knee, a tight fist or an arm 
being pushed against the chest or a pointed foot or 
foot drop that interferes with walking. Concurrently, 
it may cause occurrence of painful muscle spasm. 
In clinical terms, the basic principle of rehabilitation 
of hemiplegic patients faced with stroke is the reviv-
al of individual’s balance and gait capacity3. The 
stroke patients also face a general problem in ankle 
dorsiflexion, which leads to foot drop, since dorsi-
flexion is not easily controllable because it frequent-
ly enhances the muscle tone of triceps surai4.Spastic 
foot drop is a functional disfigurement which usually 
leads to extensive morbidity by impairment in 
patient’s walk. It limits ones day to day activities due 
to ankle dorsiflexion during the gait cycle because 
it is dangerous for foot clearance; patient may fall 
down due to foot drop and face severe injury. 
Another cause for existence of spastic foot drop is 
the combination of weak ankle dorsiflexors and 
hyper activity of planter flexors (primarily gastrocne-
mius and soleus) 5,6. Apart from the problems with 
patient’s walking restrictions, critical patients with 
severe problem due to spastic foot drop may limit 
their movement even in the presence of supporters 
due to unstable contact on the ground. Moreover, 
when ankle posture becomes uneven it may cause 
severe aching points within the shoe (or against the 
mattress) which can further lead to breakdown of 
the patient’s skin7. The most important consideration 
of the rehabilitation is improving the way a patient’s 
walks. Even after the recovery of patient’s ambula-
tory function to a few degrees, the remaining gait 
defects also lead to sluggish walk movements, lead-

ing to high energy costs8.

According to the results of conventional assessment 
about 20% stroke patients experience spastic foot 
drop9. The topic that deals with the impact of ankle 
stabilizers on proprioception is quite controversial. A 
number of researchers have strong faith in taping 
and stimulating proprioceptive activity due to 
enhanced motivation of cutaneous mechanore-
ceptors10. Jerosch et al reported that when proprio-
ception was analyzed utilizing angle reproduction 
tests, mistakes in proprioception diminished in a 
bunch of patients with ankle harm to which taping 
was connected11. While some others have unfavor-
able activity due to tape and support12,13. Accord-
ing to a study of Raymond et al who conducted 
meta-analysis, the ankle brace or ankle tape have 
no significant impact on proprioceptive activity in 
participants having functional ankle instability14. 

Despite of the fact Kinesiotape is being extensively 
used for the purpose of rehabilitation protocols and 
also to prevent sports injuries in the healthcare field 
i.e. by physical therapists and athletic trainers. 
Evidence for the efficacy of Kinesiotape is yet 
limited15. According to SzczeGielniak J, et al who 
have assessed the effect of corrective foot position-
ing using KT application on gait velocity in patients 
after stroke by making using of a 100 meter walk 
test; the benefit of KT‘s corrective application in 
supporting neurological physiotherapy in patients 
after cerebrovascular stroke is quite significant. The 
use of KT is different for different conditions accord-
ing to nature of tape or the muscle16. According to 
the Callaghan et al. that taping fundamentally 
enhanced the proprioception in those with general-
ly poor proprioception in spite of the fact that it had 
little impact on those with abnormal propriocep-
tion17. Taping is known to enhance proprioception 
and by coming into contact with the skin, give 
increased skin proprioceptor signals18. Many 
interventions are used in the physical therapy hospi-
tals for the treatment of foot drop. The most widely 
recognized treatment for foot drop has been the 
utilization of a lower leg foot orthosis (AFO). An AFO 
is an orthosis put on the paralyzed leg which latently 
holds the foot at around 90o from the shaft of the 
tibia which allows the foot to clear ground during 
the swing phase of the gait cycle. Studies examin-
ing the use of an AFO for the treatment of foot drop 
have reported reduced energy consumption 
during ambulation, enhanced postural sway, 
expanded standing symmetry, and an enhanced 
gait patter, particularly changes in step length and 
walking speed19. The disadvantage of using an AFO 
cause limitation in foot movement, contractures of 
planter flexors inability to ambulate over uneven 
surfaces, and the distress of wearing the orthosis20. 
Functional Electrical Stimulation (FES) is another 
intervention for the treatment of foot drop 
post-stroke. FES utilizes electrical incitement to 
enhance the lower leg dorsiflexior muscles and 
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produce a muscle contraction during the swing 
period of gait. A typical FES unit found in the writing 
is the Walk Aide. The most common placement of 
the active electrode is over the common peroneal 
nerve, simply distal and dorsal to the head of the 
fibula allowing a combination of ankle movements, 
specifically ankle dorsiflexion and eversion21. Disad-
vantages to an electrical stimulator unit incorporate 
the high cost, which may not be secured under 
protection, vague position of terminals, discontinu-
ous substitution of electrodes, and necessity of a 
starting set-up and re-adjustment all through the 
utilization of the unit19. Stroke patients generally 
experience a problem in ankle dorsiflexion due to 
paralysis of ankle dorsiflexors which result in foot 
drop. Improvement of walking pattern in the stroke 
patients is the most important factor. For the treat-
ment of foot drop many physical therapy interven-
tions are used. This study may help in understanding 
the role of ankle joint taping combined FES for the 
foot drop correction.

METHODOLOGY

Research Design and Sample Size
The present study is an experimental study. The 
participants of this study were ten stroke patients 
(n-10) including males and females with foot drop 
were included by their convenience from different 
hospitals in Karachi. The subjects were divided into 
two groups A and B for the purpose.
Inclusion Criteria
• Patients with post stroke foot drop more than 90 
days.
• Age 40-80 years.
• Unilateral hemiplegia.
• Medically stable.
• Ankle dorsiflexiors of no more than 3/5 on Manual 
Muscle Testing.
• If patient is using an AFO willing to remove it and 
comply with study needs.
Exclusion Criteria
• Requires KAFO to maintain knee in stable extend-
ed position during stance phase of gait.
• Pedal edema of affected lower extremity which 
interferes with the effective use of kinesiotape and 
FES.
• Known skin allergies and breakdown of skin of 
affected limb.
• Absent sensation.
• Severely impaired cognition and communication 
skills.
• Fixed planter flexor contractures
Procedure
The study period consisted of 3 months from 
August-September and general characteristics of 
subjects were surveyed before applying kinesio-
tape and functional electrical stimulation. Kinesio-
tape was applied to the foot using spring-assist 
technique also known as functional correction for 
ankle joint taping. This technique works while provid-
ing sensoriomotor and mechanical stimuli to 

promote dorsiflexion. Affected foot was shaved 
before applying kinesiotape to increase contact 
area. Firstly, the affected foot was positioned in full 
dorsiflexion passively then tape was applied from 
mid shaft of tibia to heads of metatarsals with 
50-70% tension then foot was positioned in full plant-
er flexion passively and tape was rubbed to 
activate the adhesive power of tape. Because of 
this technique when the ankle moves in more plant-
er flexion it will increase tension in tape and provide 
more stimulus to dorsiflexiors. Ankle joint taping was 
done for four weeks and tape was changed after 5 
days of application.

Four electrodes of FES unit were applied on the 
motor points of dorsiflexors of affected foot using 
300pps, ramp up time 3 seconds and ramp off time 
6 seconds. After application of FES, participants 
were asked to walk 20 meters with their normal 
speed 5 days a week for four weeks. They were 
allowed to use assistive device during walk.
Outcome Measures
The outcome measures included Manual Muscle 
testing primarily, Goniometry of ankle dorsiflexion 
and Time Up and Go test secondarily.
Data Analysis
Data was entered and analyzed on SPSS version 20 
for windows. All quantitative variables such as age 
were presented in frequency and percentage. To 
check the significance of the treatment, Wilcoxon 
ranked sum test was applied with p value less than 
0.05 considered as significant.
Ethical Consideration
As a part of this study protocols, written consent was 
taken from all the participants after reading partici-
pants information sheets. They were allowed to 
withdraw at any time. Confidentiality of partici-
pant’s personal information was maintained. Physi-
cal risks, psychological harms were minimized and 
patient privacy hygienic factors were given due 
importance.

RESULT

All participants completed the study. At the fourth 
week, results were extracted from the data collect-
ed from 10 patients (5 in kinesiotaping combined 
with FES group and 5 in FES group). No serious side 
effect was seen in any of the patient during the 
study.  

There were 5 males and 5 females in our study. And 
5 participants had left sided paralysis while 5 had 
paralysis of right side.

The level of function of participants of study was; 
two out of 1o patients were independent and they 
exercise regularly while 8 out of 10 were indepen-
dent before stroke but they do not perform regular 
exercise.
Table 1 shows walking patterns of patients. Most of 
patients drag there foot during walk, few patients 

adopted compensatory gait pattern that is; 2 
patients hike hip during walk and 3 patients walk 
with hip circumduction to clear ground. Half of the 
participants present with unstable foot contact.

Table 2 shows data of pre and posts treatment 
scores of MMT, range of active dorsiflexion, and TUG 
test of both case and control group.

A Wilcoxon Rank sum test shows that 4 week of 
treatment with ankle joint taping combined with FES 
and FES only elicit a statistically  non-significant 
difference in correction of foot drop in individu-
als.(Z.-2.000, p=0.46) both group shows similar results 
as shown in the table 3.

DISCUSSION

The survivor of stroke who are managed with reha-
bilitation have fewer complications and they 
achieve a greater level of independence as com-
pared to those who do not follow any rehabilitation 
program, if the natural recovery process do not 
occur rehabilitation is expensive but only appropri-
ate therapy program can be justified. Only variety 
of rehabilitation techniques and protocols prove 
good quality of the rehabilitation in terms of expen-

diture and psychological advantages.

This study assessed the therapeutic effects of ankle 
joint taping combined with FES on muscle strength, 
ankle dorsiflexion and TUG test and compared it 
with the control group who receive FES only in 
patients with post stroke foot drop. No significant 
difference in results was found between both 
groups. Different methods are used to increase the 
strength of ankle dorsiflexors and to improve active 
range of ankle dorsiflexion including PNF tech-
niques, strengthening exercises, electrical stimula-
tion or implantable FES. Although combined FES 
with rehabilitative treatment is accepted, but it 
cannot be said which treatment is more effective. 
Effectiveness of tapping has been mentioned in 
some studies, frequency of tape application and 
technique. So further studies are needed in future 
just as kinesiotaping group without FES to identify 
clear role of ankle joint taping with kinesiotape.

 The person suffering from this stroke have gait prob-
lems which is one of the leading impairments.  It is 
recommended in our review that the FES therapy 
can be used with kinesiotapping in the post-stroke 
rehabilitation process of patient with foot drop. The 
results of the study suggest, the combination of FES 
and the spring-assist kinesiotape contain a positive 
therapeutic effect on the activation, recovery of 
strength, functional mobility and gait but there was 
minimal increase in the amount of ankle dorsiflexors 
strength, being only a half grade increase. Even 
though a gain in strength is minimal but depicts a 
sign of a positive prognostic which results in gaining 
functional strength. No significant result was 
obtained within the required period of TUG test. To 
be comparative to initial trials the times taken by 
the subject to complete the test were same or 
increase in many of the subjects. Therefore in this 
study, no specific measures concerning gait 
parameters were performed. At the end of the 
study, request was made to the patients with the 
kinesiotape complaint to continue the treatment.  
The patient or subject did not complain of discom-
fort or any type of diverse skin reaction at taping 
side. FES is an acceptable treatment of foot drop 
despite of its many drawbacks. High coast, place-
ment and replacement of electrodes and require-
ment of initial setup of FES unit are included in the 
treatment through FES. The patient or subject did 
not complain of discomfort or any type of adverse 
skin reaction at taping site. FES is an acceptable 
treatment of foot drop despite of its many draw-
backs. High coast, placement and replacement of 
electrodes and requirement of initial setup of FES 
unit are included in the treatment through FES. 
Those subjects who were trialed with both FES and 
kinesiotape are said to have an improved ability for 
the movement of their ankle with comfort and can 
walk comfortably in a normal way. Patient also 
reported that decreased energy expenditure was 
required during ambulation.

Although TUG score showed no improvement on 
the basis of normative data still high risk of falling is 
present in the patient as a number of movement 
activities like sitting standing and moving ahead 
and turning around 180 degrees is involved. 

 Research investigation to increase muscle strength, 
function and mobility by kinesiotape and FES thera-
py seems to be quit less and inconsistent as there 
are no articles in the literature on combined thera-
py concerning lower extremity. A single reported 
case found in the literature documenting the use of 
kinesiotape for the intervention of shoulder sublux-
ation in a post stroke patient. The report says that 
kinesiotape may contribute to decrease pain better 
than glenohemural joint alignment and enhanced 
neuromuscular recruitment of the rotator cuff 
muscles22.

Marmara University School of medicine, Istanbul 
examined the combine effect of kinesiotaping with 
botulinum toxin to improve spasticity of ankle plant-
er flexors and find no significant decrease in spastic-
ity.

Studies that examine the therapeutic application of 
kinesiotape to a population with prior muscle weak-
ness report positive results. This trend shows that 
kinesiotape give more subtle muscular effect which 
centers more on increasing neuromuscular recruit-
ment rather than increasing healthy muscle 
strength. 

Cheng J.S et al. studied the therapeutic effect of 
combined electrical stimulation with active ankle 
dorsiflexion while standing on rocker board with 
spastic foot drop and their results suggest that ankle 
spasticity can decrease with repeated electrical 
stimulation plus ankle movement in stroke. Whereas 
another study compared the conventional therapy 
and multifunction FES and find improvement in MFES 
combined with conventional therapy as compared 
with conventional therapy alone and these better 
results were achieved by enhancement of motor 
learning by MFES. 

A study was conducted in Republic of Korea on 
effects of lower leg kinesiotaping on balance 
abilities of stroke patients with foot drop in which 
they use kinesiotape to shaft of tibia and ankle and 
supportive anchors were applied for stability. They 
use BBS for assessment of balance ability and 
concluded that temporary kinesiotape application 
have good effect on stationary balance however, 
in our study we use kinesiotape for 5 days per week 
for four weeks and assessed the strength of dorsiflex-
iors23-25.

Therefore to quantify the treatment effects and to 
examine the degrees in which the kinesiotape and 
FES facilitated improvements longer studies are 

required.  Research should also investigate the 
influence of kinesiotape and FES therapy on specific 
gait parameters.

CONCLUSION

Application of kinesiotape and FES seems to be an 
effective addition to stroke rehabilitation. After 
periods of FES training and kinesio tape application 
patients show carry over effects. The results indicate 
that the combined treatment of kinesiotape and 
FES effectively improved function, muscle strength 
and walking ability in the management of foot drop 
with stroke patients, however  further research is 
needed and encouraged, especially with FES 
systems.
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INTRODUCTION

Whenever there is lack of blood supply to the brain 
it results in loss of neuronal functions, it is called 
stroke. There are two major forms of stroke named 
as hemorrhagic stroke and ischemic stroke. Hemor-
rhagic stroke occur whenever the vessels which are 
supplying blood to brain gets ruptured and blood 
present in these vessels flows out causing compres-
sion on neural structures1. The other most common 
type of stroke is ischemic stroke which takes place 
as a consequence of clot, blockage or disruption in 
blood flow. About 80% of individuals suffer from this 
type of stroke. This type of stroke has severe impact 
on the life of survivor. Three out of four patients face 
difficulty in executing activities of daily living (ADLs)2. 
Such a stroke usually leads to impaired balance 
and incomplete control.  It is linked with high 
incidents of falls which leads to reduced interest in 
independent walking and further reduces overall 
activities of the sufferer. One of the consequences 
of stroke is the paralysis which is the inability of a 
muscle or group of muscles to move on their own. 
After suffering a stroke, signals from the brain to 
different muscles fail to work properly. As a result of 
this harm one side of body become paralyzed and 
as time passes it become spastic. Spasticity is a 
failure of muscle to stretch. Indeed it does have an 
impact on the patient’s fingers, arms and/or legs. It 
further leads to a stiff knee, a tight fist or an arm 
being pushed against the chest or a pointed foot or 
foot drop that interferes with walking. Concurrently, 
it may cause occurrence of painful muscle spasm. 
In clinical terms, the basic principle of rehabilitation 
of hemiplegic patients faced with stroke is the reviv-
al of individual’s balance and gait capacity3. The 
stroke patients also face a general problem in ankle 
dorsiflexion, which leads to foot drop, since dorsi-
flexion is not easily controllable because it frequent-
ly enhances the muscle tone of triceps surai4.Spastic 
foot drop is a functional disfigurement which usually 
leads to extensive morbidity by impairment in 
patient’s walk. It limits ones day to day activities due 
to ankle dorsiflexion during the gait cycle because 
it is dangerous for foot clearance; patient may fall 
down due to foot drop and face severe injury. 
Another cause for existence of spastic foot drop is 
the combination of weak ankle dorsiflexors and 
hyper activity of planter flexors (primarily gastrocne-
mius and soleus) 5,6. Apart from the problems with 
patient’s walking restrictions, critical patients with 
severe problem due to spastic foot drop may limit 
their movement even in the presence of supporters 
due to unstable contact on the ground. Moreover, 
when ankle posture becomes uneven it may cause 
severe aching points within the shoe (or against the 
mattress) which can further lead to breakdown of 
the patient’s skin7. The most important consideration 
of the rehabilitation is improving the way a patient’s 
walks. Even after the recovery of patient’s ambula-
tory function to a few degrees, the remaining gait 
defects also lead to sluggish walk movements, lead-

ing to high energy costs8.

According to the results of conventional assessment 
about 20% stroke patients experience spastic foot 
drop9. The topic that deals with the impact of ankle 
stabilizers on proprioception is quite controversial. A 
number of researchers have strong faith in taping 
and stimulating proprioceptive activity due to 
enhanced motivation of cutaneous mechanore-
ceptors10. Jerosch et al reported that when proprio-
ception was analyzed utilizing angle reproduction 
tests, mistakes in proprioception diminished in a 
bunch of patients with ankle harm to which taping 
was connected11. While some others have unfavor-
able activity due to tape and support12,13. Accord-
ing to a study of Raymond et al who conducted 
meta-analysis, the ankle brace or ankle tape have 
no significant impact on proprioceptive activity in 
participants having functional ankle instability14. 

Despite of the fact Kinesiotape is being extensively 
used for the purpose of rehabilitation protocols and 
also to prevent sports injuries in the healthcare field 
i.e. by physical therapists and athletic trainers. 
Evidence for the efficacy of Kinesiotape is yet 
limited15. According to SzczeGielniak J, et al who 
have assessed the effect of corrective foot position-
ing using KT application on gait velocity in patients 
after stroke by making using of a 100 meter walk 
test; the benefit of KT‘s corrective application in 
supporting neurological physiotherapy in patients 
after cerebrovascular stroke is quite significant. The 
use of KT is different for different conditions accord-
ing to nature of tape or the muscle16. According to 
the Callaghan et al. that taping fundamentally 
enhanced the proprioception in those with general-
ly poor proprioception in spite of the fact that it had 
little impact on those with abnormal propriocep-
tion17. Taping is known to enhance proprioception 
and by coming into contact with the skin, give 
increased skin proprioceptor signals18. Many 
interventions are used in the physical therapy hospi-
tals for the treatment of foot drop. The most widely 
recognized treatment for foot drop has been the 
utilization of a lower leg foot orthosis (AFO). An AFO 
is an orthosis put on the paralyzed leg which latently 
holds the foot at around 90o from the shaft of the 
tibia which allows the foot to clear ground during 
the swing phase of the gait cycle. Studies examin-
ing the use of an AFO for the treatment of foot drop 
have reported reduced energy consumption 
during ambulation, enhanced postural sway, 
expanded standing symmetry, and an enhanced 
gait patter, particularly changes in step length and 
walking speed19. The disadvantage of using an AFO 
cause limitation in foot movement, contractures of 
planter flexors inability to ambulate over uneven 
surfaces, and the distress of wearing the orthosis20. 
Functional Electrical Stimulation (FES) is another 
intervention for the treatment of foot drop 
post-stroke. FES utilizes electrical incitement to 
enhance the lower leg dorsiflexior muscles and 
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produce a muscle contraction during the swing 
period of gait. A typical FES unit found in the writing 
is the Walk Aide. The most common placement of 
the active electrode is over the common peroneal 
nerve, simply distal and dorsal to the head of the 
fibula allowing a combination of ankle movements, 
specifically ankle dorsiflexion and eversion21. Disad-
vantages to an electrical stimulator unit incorporate 
the high cost, which may not be secured under 
protection, vague position of terminals, discontinu-
ous substitution of electrodes, and necessity of a 
starting set-up and re-adjustment all through the 
utilization of the unit19. Stroke patients generally 
experience a problem in ankle dorsiflexion due to 
paralysis of ankle dorsiflexors which result in foot 
drop. Improvement of walking pattern in the stroke 
patients is the most important factor. For the treat-
ment of foot drop many physical therapy interven-
tions are used. This study may help in understanding 
the role of ankle joint taping combined FES for the 
foot drop correction.

METHODOLOGY

Research Design and Sample Size
The present study is an experimental study. The 
participants of this study were ten stroke patients 
(n-10) including males and females with foot drop 
were included by their convenience from different 
hospitals in Karachi. The subjects were divided into 
two groups A and B for the purpose.
Inclusion Criteria
• Patients with post stroke foot drop more than 90 
days.
• Age 40-80 years.
• Unilateral hemiplegia.
• Medically stable.
• Ankle dorsiflexiors of no more than 3/5 on Manual 
Muscle Testing.
• If patient is using an AFO willing to remove it and 
comply with study needs.
Exclusion Criteria
• Requires KAFO to maintain knee in stable extend-
ed position during stance phase of gait.
• Pedal edema of affected lower extremity which 
interferes with the effective use of kinesiotape and 
FES.
• Known skin allergies and breakdown of skin of 
affected limb.
• Absent sensation.
• Severely impaired cognition and communication 
skills.
• Fixed planter flexor contractures
Procedure
The study period consisted of 3 months from 
August-September and general characteristics of 
subjects were surveyed before applying kinesio-
tape and functional electrical stimulation. Kinesio-
tape was applied to the foot using spring-assist 
technique also known as functional correction for 
ankle joint taping. This technique works while provid-
ing sensoriomotor and mechanical stimuli to 

promote dorsiflexion. Affected foot was shaved 
before applying kinesiotape to increase contact 
area. Firstly, the affected foot was positioned in full 
dorsiflexion passively then tape was applied from 
mid shaft of tibia to heads of metatarsals with 
50-70% tension then foot was positioned in full plant-
er flexion passively and tape was rubbed to 
activate the adhesive power of tape. Because of 
this technique when the ankle moves in more plant-
er flexion it will increase tension in tape and provide 
more stimulus to dorsiflexiors. Ankle joint taping was 
done for four weeks and tape was changed after 5 
days of application.

Four electrodes of FES unit were applied on the 
motor points of dorsiflexors of affected foot using 
300pps, ramp up time 3 seconds and ramp off time 
6 seconds. After application of FES, participants 
were asked to walk 20 meters with their normal 
speed 5 days a week for four weeks. They were 
allowed to use assistive device during walk.
Outcome Measures
The outcome measures included Manual Muscle 
testing primarily, Goniometry of ankle dorsiflexion 
and Time Up and Go test secondarily.
Data Analysis
Data was entered and analyzed on SPSS version 20 
for windows. All quantitative variables such as age 
were presented in frequency and percentage. To 
check the significance of the treatment, Wilcoxon 
ranked sum test was applied with p value less than 
0.05 considered as significant.
Ethical Consideration
As a part of this study protocols, written consent was 
taken from all the participants after reading partici-
pants information sheets. They were allowed to 
withdraw at any time. Confidentiality of partici-
pant’s personal information was maintained. Physi-
cal risks, psychological harms were minimized and 
patient privacy hygienic factors were given due 
importance.

RESULT

All participants completed the study. At the fourth 
week, results were extracted from the data collect-
ed from 10 patients (5 in kinesiotaping combined 
with FES group and 5 in FES group). No serious side 
effect was seen in any of the patient during the 
study.  

There were 5 males and 5 females in our study. And 
5 participants had left sided paralysis while 5 had 
paralysis of right side.

The level of function of participants of study was; 
two out of 1o patients were independent and they 
exercise regularly while 8 out of 10 were indepen-
dent before stroke but they do not perform regular 
exercise.
Table 1 shows walking patterns of patients. Most of 
patients drag there foot during walk, few patients 

adopted compensatory gait pattern that is; 2 
patients hike hip during walk and 3 patients walk 
with hip circumduction to clear ground. Half of the 
participants present with unstable foot contact.

Table 2 shows data of pre and posts treatment 
scores of MMT, range of active dorsiflexion, and TUG 
test of both case and control group.

A Wilcoxon Rank sum test shows that 4 week of 
treatment with ankle joint taping combined with FES 
and FES only elicit a statistically  non-significant 
difference in correction of foot drop in individu-
als.(Z.-2.000, p=0.46) both group shows similar results 
as shown in the table 3.

DISCUSSION

The survivor of stroke who are managed with reha-
bilitation have fewer complications and they 
achieve a greater level of independence as com-
pared to those who do not follow any rehabilitation 
program, if the natural recovery process do not 
occur rehabilitation is expensive but only appropri-
ate therapy program can be justified. Only variety 
of rehabilitation techniques and protocols prove 
good quality of the rehabilitation in terms of expen-

diture and psychological advantages.

This study assessed the therapeutic effects of ankle 
joint taping combined with FES on muscle strength, 
ankle dorsiflexion and TUG test and compared it 
with the control group who receive FES only in 
patients with post stroke foot drop. No significant 
difference in results was found between both 
groups. Different methods are used to increase the 
strength of ankle dorsiflexors and to improve active 
range of ankle dorsiflexion including PNF tech-
niques, strengthening exercises, electrical stimula-
tion or implantable FES. Although combined FES 
with rehabilitative treatment is accepted, but it 
cannot be said which treatment is more effective. 
Effectiveness of tapping has been mentioned in 
some studies, frequency of tape application and 
technique. So further studies are needed in future 
just as kinesiotaping group without FES to identify 
clear role of ankle joint taping with kinesiotape.

 The person suffering from this stroke have gait prob-
lems which is one of the leading impairments.  It is 
recommended in our review that the FES therapy 
can be used with kinesiotapping in the post-stroke 
rehabilitation process of patient with foot drop. The 
results of the study suggest, the combination of FES 
and the spring-assist kinesiotape contain a positive 
therapeutic effect on the activation, recovery of 
strength, functional mobility and gait but there was 
minimal increase in the amount of ankle dorsiflexors 
strength, being only a half grade increase. Even 
though a gain in strength is minimal but depicts a 
sign of a positive prognostic which results in gaining 
functional strength. No significant result was 
obtained within the required period of TUG test. To 
be comparative to initial trials the times taken by 
the subject to complete the test were same or 
increase in many of the subjects. Therefore in this 
study, no specific measures concerning gait 
parameters were performed. At the end of the 
study, request was made to the patients with the 
kinesiotape complaint to continue the treatment.  
The patient or subject did not complain of discom-
fort or any type of diverse skin reaction at taping 
side. FES is an acceptable treatment of foot drop 
despite of its many drawbacks. High coast, place-
ment and replacement of electrodes and require-
ment of initial setup of FES unit are included in the 
treatment through FES. The patient or subject did 
not complain of discomfort or any type of adverse 
skin reaction at taping site. FES is an acceptable 
treatment of foot drop despite of its many draw-
backs. High coast, placement and replacement of 
electrodes and requirement of initial setup of FES 
unit are included in the treatment through FES. 
Those subjects who were trialed with both FES and 
kinesiotape are said to have an improved ability for 
the movement of their ankle with comfort and can 
walk comfortably in a normal way. Patient also 
reported that decreased energy expenditure was 
required during ambulation.

Although TUG score showed no improvement on 
the basis of normative data still high risk of falling is 
present in the patient as a number of movement 
activities like sitting standing and moving ahead 
and turning around 180 degrees is involved. 

 Research investigation to increase muscle strength, 
function and mobility by kinesiotape and FES thera-
py seems to be quit less and inconsistent as there 
are no articles in the literature on combined thera-
py concerning lower extremity. A single reported 
case found in the literature documenting the use of 
kinesiotape for the intervention of shoulder sublux-
ation in a post stroke patient. The report says that 
kinesiotape may contribute to decrease pain better 
than glenohemural joint alignment and enhanced 
neuromuscular recruitment of the rotator cuff 
muscles22.

Marmara University School of medicine, Istanbul 
examined the combine effect of kinesiotaping with 
botulinum toxin to improve spasticity of ankle plant-
er flexors and find no significant decrease in spastic-
ity.

Studies that examine the therapeutic application of 
kinesiotape to a population with prior muscle weak-
ness report positive results. This trend shows that 
kinesiotape give more subtle muscular effect which 
centers more on increasing neuromuscular recruit-
ment rather than increasing healthy muscle 
strength. 

Cheng J.S et al. studied the therapeutic effect of 
combined electrical stimulation with active ankle 
dorsiflexion while standing on rocker board with 
spastic foot drop and their results suggest that ankle 
spasticity can decrease with repeated electrical 
stimulation plus ankle movement in stroke. Whereas 
another study compared the conventional therapy 
and multifunction FES and find improvement in MFES 
combined with conventional therapy as compared 
with conventional therapy alone and these better 
results were achieved by enhancement of motor 
learning by MFES. 

A study was conducted in Republic of Korea on 
effects of lower leg kinesiotaping on balance 
abilities of stroke patients with foot drop in which 
they use kinesiotape to shaft of tibia and ankle and 
supportive anchors were applied for stability. They 
use BBS for assessment of balance ability and 
concluded that temporary kinesiotape application 
have good effect on stationary balance however, 
in our study we use kinesiotape for 5 days per week 
for four weeks and assessed the strength of dorsiflex-
iors23-25.

Therefore to quantify the treatment effects and to 
examine the degrees in which the kinesiotape and 
FES facilitated improvements longer studies are 

required.  Research should also investigate the 
influence of kinesiotape and FES therapy on specific 
gait parameters.

CONCLUSION

Application of kinesiotape and FES seems to be an 
effective addition to stroke rehabilitation. After 
periods of FES training and kinesio tape application 
patients show carry over effects. The results indicate 
that the combined treatment of kinesiotape and 
FES effectively improved function, muscle strength 
and walking ability in the management of foot drop 
with stroke patients, however  further research is 
needed and encouraged, especially with FES 
systems.
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INTRODUCTION

Whenever there is lack of blood supply to the brain 
it results in loss of neuronal functions, it is called 
stroke. There are two major forms of stroke named 
as hemorrhagic stroke and ischemic stroke. Hemor-
rhagic stroke occur whenever the vessels which are 
supplying blood to brain gets ruptured and blood 
present in these vessels flows out causing compres-
sion on neural structures1. The other most common 
type of stroke is ischemic stroke which takes place 
as a consequence of clot, blockage or disruption in 
blood flow. About 80% of individuals suffer from this 
type of stroke. This type of stroke has severe impact 
on the life of survivor. Three out of four patients face 
difficulty in executing activities of daily living (ADLs)2. 
Such a stroke usually leads to impaired balance 
and incomplete control.  It is linked with high 
incidents of falls which leads to reduced interest in 
independent walking and further reduces overall 
activities of the sufferer. One of the consequences 
of stroke is the paralysis which is the inability of a 
muscle or group of muscles to move on their own. 
After suffering a stroke, signals from the brain to 
different muscles fail to work properly. As a result of 
this harm one side of body become paralyzed and 
as time passes it become spastic. Spasticity is a 
failure of muscle to stretch. Indeed it does have an 
impact on the patient’s fingers, arms and/or legs. It 
further leads to a stiff knee, a tight fist or an arm 
being pushed against the chest or a pointed foot or 
foot drop that interferes with walking. Concurrently, 
it may cause occurrence of painful muscle spasm. 
In clinical terms, the basic principle of rehabilitation 
of hemiplegic patients faced with stroke is the reviv-
al of individual’s balance and gait capacity3. The 
stroke patients also face a general problem in ankle 
dorsiflexion, which leads to foot drop, since dorsi-
flexion is not easily controllable because it frequent-
ly enhances the muscle tone of triceps surai4.Spastic 
foot drop is a functional disfigurement which usually 
leads to extensive morbidity by impairment in 
patient’s walk. It limits ones day to day activities due 
to ankle dorsiflexion during the gait cycle because 
it is dangerous for foot clearance; patient may fall 
down due to foot drop and face severe injury. 
Another cause for existence of spastic foot drop is 
the combination of weak ankle dorsiflexors and 
hyper activity of planter flexors (primarily gastrocne-
mius and soleus) 5,6. Apart from the problems with 
patient’s walking restrictions, critical patients with 
severe problem due to spastic foot drop may limit 
their movement even in the presence of supporters 
due to unstable contact on the ground. Moreover, 
when ankle posture becomes uneven it may cause 
severe aching points within the shoe (or against the 
mattress) which can further lead to breakdown of 
the patient’s skin7. The most important consideration 
of the rehabilitation is improving the way a patient’s 
walks. Even after the recovery of patient’s ambula-
tory function to a few degrees, the remaining gait 
defects also lead to sluggish walk movements, lead-

ing to high energy costs8.

According to the results of conventional assessment 
about 20% stroke patients experience spastic foot 
drop9. The topic that deals with the impact of ankle 
stabilizers on proprioception is quite controversial. A 
number of researchers have strong faith in taping 
and stimulating proprioceptive activity due to 
enhanced motivation of cutaneous mechanore-
ceptors10. Jerosch et al reported that when proprio-
ception was analyzed utilizing angle reproduction 
tests, mistakes in proprioception diminished in a 
bunch of patients with ankle harm to which taping 
was connected11. While some others have unfavor-
able activity due to tape and support12,13. Accord-
ing to a study of Raymond et al who conducted 
meta-analysis, the ankle brace or ankle tape have 
no significant impact on proprioceptive activity in 
participants having functional ankle instability14. 

Despite of the fact Kinesiotape is being extensively 
used for the purpose of rehabilitation protocols and 
also to prevent sports injuries in the healthcare field 
i.e. by physical therapists and athletic trainers. 
Evidence for the efficacy of Kinesiotape is yet 
limited15. According to SzczeGielniak J, et al who 
have assessed the effect of corrective foot position-
ing using KT application on gait velocity in patients 
after stroke by making using of a 100 meter walk 
test; the benefit of KT‘s corrective application in 
supporting neurological physiotherapy in patients 
after cerebrovascular stroke is quite significant. The 
use of KT is different for different conditions accord-
ing to nature of tape or the muscle16. According to 
the Callaghan et al. that taping fundamentally 
enhanced the proprioception in those with general-
ly poor proprioception in spite of the fact that it had 
little impact on those with abnormal propriocep-
tion17. Taping is known to enhance proprioception 
and by coming into contact with the skin, give 
increased skin proprioceptor signals18. Many 
interventions are used in the physical therapy hospi-
tals for the treatment of foot drop. The most widely 
recognized treatment for foot drop has been the 
utilization of a lower leg foot orthosis (AFO). An AFO 
is an orthosis put on the paralyzed leg which latently 
holds the foot at around 90o from the shaft of the 
tibia which allows the foot to clear ground during 
the swing phase of the gait cycle. Studies examin-
ing the use of an AFO for the treatment of foot drop 
have reported reduced energy consumption 
during ambulation, enhanced postural sway, 
expanded standing symmetry, and an enhanced 
gait patter, particularly changes in step length and 
walking speed19. The disadvantage of using an AFO 
cause limitation in foot movement, contractures of 
planter flexors inability to ambulate over uneven 
surfaces, and the distress of wearing the orthosis20. 
Functional Electrical Stimulation (FES) is another 
intervention for the treatment of foot drop 
post-stroke. FES utilizes electrical incitement to 
enhance the lower leg dorsiflexior muscles and 
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produce a muscle contraction during the swing 
period of gait. A typical FES unit found in the writing 
is the Walk Aide. The most common placement of 
the active electrode is over the common peroneal 
nerve, simply distal and dorsal to the head of the 
fibula allowing a combination of ankle movements, 
specifically ankle dorsiflexion and eversion21. Disad-
vantages to an electrical stimulator unit incorporate 
the high cost, which may not be secured under 
protection, vague position of terminals, discontinu-
ous substitution of electrodes, and necessity of a 
starting set-up and re-adjustment all through the 
utilization of the unit19. Stroke patients generally 
experience a problem in ankle dorsiflexion due to 
paralysis of ankle dorsiflexors which result in foot 
drop. Improvement of walking pattern in the stroke 
patients is the most important factor. For the treat-
ment of foot drop many physical therapy interven-
tions are used. This study may help in understanding 
the role of ankle joint taping combined FES for the 
foot drop correction.

METHODOLOGY

Research Design and Sample Size
The present study is an experimental study. The 
participants of this study were ten stroke patients 
(n-10) including males and females with foot drop 
were included by their convenience from different 
hospitals in Karachi. The subjects were divided into 
two groups A and B for the purpose.
Inclusion Criteria
• Patients with post stroke foot drop more than 90 
days.
• Age 40-80 years.
• Unilateral hemiplegia.
• Medically stable.
• Ankle dorsiflexiors of no more than 3/5 on Manual 
Muscle Testing.
• If patient is using an AFO willing to remove it and 
comply with study needs.
Exclusion Criteria
• Requires KAFO to maintain knee in stable extend-
ed position during stance phase of gait.
• Pedal edema of affected lower extremity which 
interferes with the effective use of kinesiotape and 
FES.
• Known skin allergies and breakdown of skin of 
affected limb.
• Absent sensation.
• Severely impaired cognition and communication 
skills.
• Fixed planter flexor contractures
Procedure
The study period consisted of 3 months from 
August-September and general characteristics of 
subjects were surveyed before applying kinesio-
tape and functional electrical stimulation. Kinesio-
tape was applied to the foot using spring-assist 
technique also known as functional correction for 
ankle joint taping. This technique works while provid-
ing sensoriomotor and mechanical stimuli to 

promote dorsiflexion. Affected foot was shaved 
before applying kinesiotape to increase contact 
area. Firstly, the affected foot was positioned in full 
dorsiflexion passively then tape was applied from 
mid shaft of tibia to heads of metatarsals with 
50-70% tension then foot was positioned in full plant-
er flexion passively and tape was rubbed to 
activate the adhesive power of tape. Because of 
this technique when the ankle moves in more plant-
er flexion it will increase tension in tape and provide 
more stimulus to dorsiflexiors. Ankle joint taping was 
done for four weeks and tape was changed after 5 
days of application.

Four electrodes of FES unit were applied on the 
motor points of dorsiflexors of affected foot using 
300pps, ramp up time 3 seconds and ramp off time 
6 seconds. After application of FES, participants 
were asked to walk 20 meters with their normal 
speed 5 days a week for four weeks. They were 
allowed to use assistive device during walk.
Outcome Measures
The outcome measures included Manual Muscle 
testing primarily, Goniometry of ankle dorsiflexion 
and Time Up and Go test secondarily.
Data Analysis
Data was entered and analyzed on SPSS version 20 
for windows. All quantitative variables such as age 
were presented in frequency and percentage. To 
check the significance of the treatment, Wilcoxon 
ranked sum test was applied with p value less than 
0.05 considered as significant.
Ethical Consideration
As a part of this study protocols, written consent was 
taken from all the participants after reading partici-
pants information sheets. They were allowed to 
withdraw at any time. Confidentiality of partici-
pant’s personal information was maintained. Physi-
cal risks, psychological harms were minimized and 
patient privacy hygienic factors were given due 
importance.

RESULT

All participants completed the study. At the fourth 
week, results were extracted from the data collect-
ed from 10 patients (5 in kinesiotaping combined 
with FES group and 5 in FES group). No serious side 
effect was seen in any of the patient during the 
study.  

There were 5 males and 5 females in our study. And 
5 participants had left sided paralysis while 5 had 
paralysis of right side.

The level of function of participants of study was; 
two out of 1o patients were independent and they 
exercise regularly while 8 out of 10 were indepen-
dent before stroke but they do not perform regular 
exercise.
Table 1 shows walking patterns of patients. Most of 
patients drag there foot during walk, few patients 

adopted compensatory gait pattern that is; 2 
patients hike hip during walk and 3 patients walk 
with hip circumduction to clear ground. Half of the 
participants present with unstable foot contact.

Table 2 shows data of pre and posts treatment 
scores of MMT, range of active dorsiflexion, and TUG 
test of both case and control group.

A Wilcoxon Rank sum test shows that 4 week of 
treatment with ankle joint taping combined with FES 
and FES only elicit a statistically  non-significant 
difference in correction of foot drop in individu-
als.(Z.-2.000, p=0.46) both group shows similar results 
as shown in the table 3.

DISCUSSION

The survivor of stroke who are managed with reha-
bilitation have fewer complications and they 
achieve a greater level of independence as com-
pared to those who do not follow any rehabilitation 
program, if the natural recovery process do not 
occur rehabilitation is expensive but only appropri-
ate therapy program can be justified. Only variety 
of rehabilitation techniques and protocols prove 
good quality of the rehabilitation in terms of expen-

diture and psychological advantages.

This study assessed the therapeutic effects of ankle 
joint taping combined with FES on muscle strength, 
ankle dorsiflexion and TUG test and compared it 
with the control group who receive FES only in 
patients with post stroke foot drop. No significant 
difference in results was found between both 
groups. Different methods are used to increase the 
strength of ankle dorsiflexors and to improve active 
range of ankle dorsiflexion including PNF tech-
niques, strengthening exercises, electrical stimula-
tion or implantable FES. Although combined FES 
with rehabilitative treatment is accepted, but it 
cannot be said which treatment is more effective. 
Effectiveness of tapping has been mentioned in 
some studies, frequency of tape application and 
technique. So further studies are needed in future 
just as kinesiotaping group without FES to identify 
clear role of ankle joint taping with kinesiotape.

 The person suffering from this stroke have gait prob-
lems which is one of the leading impairments.  It is 
recommended in our review that the FES therapy 
can be used with kinesiotapping in the post-stroke 
rehabilitation process of patient with foot drop. The 
results of the study suggest, the combination of FES 
and the spring-assist kinesiotape contain a positive 
therapeutic effect on the activation, recovery of 
strength, functional mobility and gait but there was 
minimal increase in the amount of ankle dorsiflexors 
strength, being only a half grade increase. Even 
though a gain in strength is minimal but depicts a 
sign of a positive prognostic which results in gaining 
functional strength. No significant result was 
obtained within the required period of TUG test. To 
be comparative to initial trials the times taken by 
the subject to complete the test were same or 
increase in many of the subjects. Therefore in this 
study, no specific measures concerning gait 
parameters were performed. At the end of the 
study, request was made to the patients with the 
kinesiotape complaint to continue the treatment.  
The patient or subject did not complain of discom-
fort or any type of diverse skin reaction at taping 
side. FES is an acceptable treatment of foot drop 
despite of its many drawbacks. High coast, place-
ment and replacement of electrodes and require-
ment of initial setup of FES unit are included in the 
treatment through FES. The patient or subject did 
not complain of discomfort or any type of adverse 
skin reaction at taping site. FES is an acceptable 
treatment of foot drop despite of its many draw-
backs. High coast, placement and replacement of 
electrodes and requirement of initial setup of FES 
unit are included in the treatment through FES. 
Those subjects who were trialed with both FES and 
kinesiotape are said to have an improved ability for 
the movement of their ankle with comfort and can 
walk comfortably in a normal way. Patient also 
reported that decreased energy expenditure was 
required during ambulation.

Although TUG score showed no improvement on 
the basis of normative data still high risk of falling is 
present in the patient as a number of movement 
activities like sitting standing and moving ahead 
and turning around 180 degrees is involved. 

 Research investigation to increase muscle strength, 
function and mobility by kinesiotape and FES thera-
py seems to be quit less and inconsistent as there 
are no articles in the literature on combined thera-
py concerning lower extremity. A single reported 
case found in the literature documenting the use of 
kinesiotape for the intervention of shoulder sublux-
ation in a post stroke patient. The report says that 
kinesiotape may contribute to decrease pain better 
than glenohemural joint alignment and enhanced 
neuromuscular recruitment of the rotator cuff 
muscles22.

Marmara University School of medicine, Istanbul 
examined the combine effect of kinesiotaping with 
botulinum toxin to improve spasticity of ankle plant-
er flexors and find no significant decrease in spastic-
ity.

Studies that examine the therapeutic application of 
kinesiotape to a population with prior muscle weak-
ness report positive results. This trend shows that 
kinesiotape give more subtle muscular effect which 
centers more on increasing neuromuscular recruit-
ment rather than increasing healthy muscle 
strength. 

Cheng J.S et al. studied the therapeutic effect of 
combined electrical stimulation with active ankle 
dorsiflexion while standing on rocker board with 
spastic foot drop and their results suggest that ankle 
spasticity can decrease with repeated electrical 
stimulation plus ankle movement in stroke. Whereas 
another study compared the conventional therapy 
and multifunction FES and find improvement in MFES 
combined with conventional therapy as compared 
with conventional therapy alone and these better 
results were achieved by enhancement of motor 
learning by MFES. 

A study was conducted in Republic of Korea on 
effects of lower leg kinesiotaping on balance 
abilities of stroke patients with foot drop in which 
they use kinesiotape to shaft of tibia and ankle and 
supportive anchors were applied for stability. They 
use BBS for assessment of balance ability and 
concluded that temporary kinesiotape application 
have good effect on stationary balance however, 
in our study we use kinesiotape for 5 days per week 
for four weeks and assessed the strength of dorsiflex-
iors23-25.

Therefore to quantify the treatment effects and to 
examine the degrees in which the kinesiotape and 
FES facilitated improvements longer studies are 

required.  Research should also investigate the 
influence of kinesiotape and FES therapy on specific 
gait parameters.

CONCLUSION

Application of kinesiotape and FES seems to be an 
effective addition to stroke rehabilitation. After 
periods of FES training and kinesio tape application 
patients show carry over effects. The results indicate 
that the combined treatment of kinesiotape and 
FES effectively improved function, muscle strength 
and walking ability in the management of foot drop 
with stroke patients, however  further research is 
needed and encouraged, especially with FES 
systems.
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INTRODUCTION

Among children Vitamin D deficiency may cause 
rickets as well as osteomalacia both in adults and 
children. Rickets is illustrated as a delay or stoppage 
in the bone formation of long bones that inculcate 
the demolition and elimination of cartilage and the               
formation of osseous tissue in area that was previ-
ously filled with cartilages at their developmental 
ends1. In Osteomalacia, the demineralization of 
osteoid on the cortical surfaces occur and trabecu-
lar of the bone is coupled with broadened osteoid 
closure and existence of looser zones2. Altogether 
the fore-mentioned stipulations may be in confed-
eration with hypocalcaemic fits, pain and paresis in 
the upper and lower extremities, respiratory, and 
cardio vascular structures. Reduced vitamin D, is 
also coupled with augmented menace of other 
diseases, as mainly osteoporosis, ailment of cardio-
vascular complex and various cancerous growth2.
Quantifiable vitamin D insufficiency remained 
typical within various countries till the mid of previ-
ous century. Programs like strength training and 
upturns in the eminence of natural air have greatly 
repudiated osteomalacia and rickets from 
wide-ranging populace of Europe and North Ameri-
ca3. Prevalence of rickets, on the other hand, 
remains despicably far above the ground in numer-
ous regions of Asia, Middle East, and Africa3,4. The 
worldwide osteomalacia’s prevalence in adults is 
not so easy to measure for the reason that at 
present there are just a very few literatures available 
carrying relevant reports and chances that they 
remained nonspecific and set off unnoticed. Still, it is 
logical to presuppose that in areas wherever rickets 
is common in children, there are more chances of 
osteomalacia in adults, in-particular pregnant 
women and the elderly.

The long-lasting blood stream substance of vitamin 
D, 25-hydroxyvitamin D (25OHD), is an essential 
indicator of vitamin D inadequacy. The formation of 
this specific vitamin occurs in liver, imitates the 
vitamin D dispensing from integument and diet. 
There is a relationship of low circulating concentra-
tions of 25OHD, usually less than 20 nmol/L (8 ng/mL; 
2.5 nmol/L = 1 ng/mL) with rickets and osteomala-
cia. The congregation of 25OHD in plasma is bene-
fited to soft peculiar person at stake of vitamin D 
insufficiency disease, based upon the populace 
with speculated sufficiency of vitamin D supply 5. 

There were notarization in recent past to classify 
vitamin D adequacy as blood stream 25OHD 
concentration >50 nmol/L (20 ng/mL), >75 nmol/L 
(30 ng/mL), >80 nmo/L (32 ng/mL) and >100 nmol/L 
(40 ng/mL)5. Additionally, there were entitlements to 
a tolerated level by recent safety data, as for the 
purpose of recapitulation in the recent upper intake 
level (UL) for cholecarciferol50 µg/day, to be 
acceptable in blood stream it can be gained by all 
nutritional resources5.

Maintenance of normal blood pressure is the prime 
and important domain of Vitamin D as well as the 
maintenance of normal blood levels of calcium 
and phosphorous. Assimilation of calcium is also 
augmented by Vitamin D, which helps in the preser-
vation and modulation of stronger bone. It is utilized, 
unaided or in addition with calcium, to boost bone 
mineral density and minimize the causes of 
fractures. In children, insufficiency of vitamin D ends 
up in rickets that causes skeletal deformities. While 
In adults osteomalacia is the main hallmark of its 
insufficiency which does not end up in bones weak-
ness but of muscles too.

According to one study conducted across the 
community in Karachi, in 2012, the prevalence of 
Vitamin D deficiency and its correlates. A cross 
sectional study among randomly selected commu-
nities was done for the determination of occurrence 
and risk factor of Vitamin D deficiency among 
females. Data was collected on the variables like 
housing construction, nutritional intake and sunlight 
exposure. Serum Vitamin D3 levels were calculated, 
along with it mean and SD values were also calcu-
lated. ANOVA and Chi-square were also used for 
auxiliary analyses of data. Out of 305 premenopaus-
al females most of the females were vitamin D 
deficient .This was such a high prevalence observed 
in females in that specific community it was found 
out that for the incidence of conditions associated 
with the in appropriate levels of  vitamin D there is 
always a requirement of an immediate action in 
regards of supplement intake3.

Another local study was done at Agha Khan Univer-
sity Hospital Karachi in 2012 about correlation of 
Vitamin D with sunlight exposure duration the 
advancement and validation of sunlight exposure 
measurement questionnaire (SEM-Q) which was 
used in grown-up populace dwelling in Pakistan.

This study was developed to evaluate exposure to 
sunlight in healthy adults in Karachi. Fifty four 
healthy individuals were included according to their 
exposure to sunlight (high=17, moderate=18, 
low=19). The individuals who were the research 
subjects were asked to put on a dosimeter and 
spent time in the sunlight. The samples of the blood 
were taken for serum vitamin D. The coalition 
between the levels of vitamin D and average score 
was found to be 0.36(p= 0.01). It was concluded 
that the questionnaires about sunlight exposure 
measurement were efficient tools to make the most 
of in great epidemiological studies to calculate 
sunlight exposure4.

As per one international survey based study 
conducted at Hong Kong in 2006 on the subject of 
the knowledge of vitamin D and perceptions and 
attitudes towards sunlight among Chinese 
middle-aged and elderly women. The rationale of 
this study was to evaluate awareness about Vitamin 

D among 547 middle-aged and aged women who 
were Chinese in origin but dwelling in Hong Kong, 
an interview survey through phone was done in 
which Computer Assisted telephone technique was 
used.  A random sampling was done in the study to 
evaluate understanding of vitamin D amongst 
inhabitants by the side of marked threat of impaired 
vitamin D status, bones of poor health, and osteo-
porosis. The results revealed that most of the 
females were unaware regarding the function of 
sunlight in the production of vitamin D. There were 
little understanding about the function and sources 
of vitamin D. Most of the younger females were 
trying to avoid sunlight, although they had sufficient 
knowledge of vitamin D5.

One study was done through qualitative survey at 
Riyadh, Saudi Arabia with the topic knowledge, 
attitude and practice regarding vitamin D deficien-
cy among female students in Saudi Arabia. Eight 
comprehensively one-to-one and one focused 
group semi-structured interviews carried out, evalu-
ated and analysed. Contestants had inadequate 
knowledge in relation to vitamin D and its scarcity. 
They reported imperfect sun exposure because of 
severe heat, edifying grounds for covering the 
body, and the cultural issues as well due to which 
there was difficulty in getting sunlight exposure6.

Another cross-sectional descriptive study was done 
at a hospital in Oslo, Norway, with a population of 
multiple ethnicities with the subject to inspect 
vitamin D gradients in patients with headache, pain 
in soft and hard tissues, and tiredness in the 
absence of any obvious cause. A general practi-
tioner (GP)referred 572 patients who came up with 
the complain of muscular and bone pain, head-
ache, or tiredness, for assessment of hypo vitamino-
sis D. Inclusion criteria was both male and females 
from all age groups, the patients' inhabitant coun-
tries were: South-East Asia, America and Europe (n = 
83), Norway (n = 249),  and the Middle East, South 
Asia and Africa (n = 240) since the actual conclu-
sion was Vitamin D levels (25-hydroxyvitamin D) in 
nmol/L. and it was found out the diagnosed hypo 
vitaminosis D (25-hydroxyl vitamin D <50 nmol/L) 
recognized in 58% of patients whereas rest of the 
other were with negligible seasonal differentiation 
of levels. Every second women from these countries 
had vitamin D level below 25 nmol/L. vitamin D 
levels were lower in patients who had headaches 
with comparison to the sufferers with other signs and 
symptoms. 15% of the person with the vitamin D 
levels< 50 nmol/L reported headaches, in compari-
son to 5% of individuals with normal vitamin D levels.  
Therefore, the study revealed a high incidence of 
hypo vitaminosis D in patients with non-specific 
muscles and bone pain, or tiredness or headaches 
for whom the general physician inferred a low 

vitamin D level7.

One of the study that was conducted by the Occu-
pational and Social Medicine unit at University of 
Gottingen, Germany that was published in 2010, 
294 patients were included through a randomized 
double blind trials of supplements of vitamin D with 
compare to the placebo for the treating chronic 
pain conditions in adults. Two authors, who were 
reviewing, autonomously chose the studies for inclu-
sion, evaluated procedural quality, and hauled out 
data. Analysis in a group was not done due to 
scarcity of data with the previous knowledge of that 
Vitamin D is formed in the dermis after its exposure 
to sun-light and can also be attained all the way 
through food. The deficiency of Vitamin D has 
recently been associated with variety of diseases 
together with chronic pain. Circumstantial and 
observational evidence recommends that in the 
etiology of chronic pain conditions there may be a 
role of vitamin D deficiency8.

METHODOLOGY

Study Participants & Settings
Respondents from undergraduate program of phar-
macy and physiotherapy domains were selected.
Study Design
Cross-Sectional study.
Sampling Technique
Randomized sampling technique was used.
Sample Size
100 subjects were selected from Private Universities 
in Karachi. The prepared questionnaire regarding 
the awareness on the topic of deficiency of vitamin 
D and the role of sunlight exposure in vitamin D 
deficiency is provided to respective students includ-
ing Pharmacy and physiotherapy program.
Inclusion Criteria
1st, 2nd, 3rd and final year students of their respec-
tive graduate programs were included in this study.
Exclusion Criteria
Teachers, Medical professionals and general public 
were not included in this study.
Data Collection Procedure
Randomized survey after distributing the question-
naire
Ethical Aspect
Ethical research committee has approved.
Data Analysis Procedure
The collected data is analyzed to conclude the 
knowledge level of these students in relation to the 
awareness of vitamin D deficiency and sunlight 
exposure. To analyze the results SPSS was used 
Data Collection Tools
The selected subjects were guided properly to fill 
the questionnaire according to the academic 
knowledge provided in their respective universities 
or the information they acquire from other 

academic sources.
RESULTS

Figure 1: Vitamin D deficiency causes

Figure 2: Ever taken any treatment

The mean age of the Respondents was 21.67 years 
+ 1.393. 36% students know that Vitamin D is import-
ant for health and is required for calcium absorption 
while 3% had no knowledge about what Vitamin D 
does as shown in table 1. 38% of the students had 
the knowledge that deficiency of vitamin D causes 
tiredness, muscle pain and low mood as shown in 
Figure 1. 18% took Vitamin D supplements, 84% took 
vitamin D enriched foods like milk, fish, oil, egg and 
so many. 36% experienced muscle pain and fatigue 
for more than a week. 43% took treatment for pains 
and fatigue figure 2, 11% took analgesics, 7% took 
physiotherapy treatment, 6 % took vitamin D supple-
ments and 6% took sun exposure.4% said vitamin D 
deficiency can cause tiredness, 1% said low 
mood,46% said it causes muscle pain and fatigue 
while 38% said that its deficiency causes all of them 
figure 2. About 42% liked to go into the sun, 51% took 
sunlight exposure in the afternoon while 44% took in 
the morning, 64% know that early morning sunlight 

exposure for 10-15 is beneficial for health.

DISCUSSION

Luminosity of the sun rays radically inflict to diurnal 
yielding of vitamin D, not only that just 10 minutes of 
sunlight exposure is considered as sufficient to put 
off deficiencies. Two formulations of vitamin D: 
ergocalciferol (vitamin D2) and cholecalciferol 
(vitamin D3). Vitamin D3 is engineered in epidermis 
of human skins after its exposure to ultraviolet B 
(UVB) rays from solar resourses6,8.

One of the principal nutrients of the human body is 
Vitamin D. This study’s contemplation is to embed 
many health benefits of vitamin D, part that the 
deficiency of vitamin D plays in increasing peril of 
many general and severe diseases, together with 
few commonly occurring cancers, adult onset 
diabetes, cardiovascular disease, and osteoporo-
sis9-11. This important nutrient has the contribution to 
healthy bones and to control amount of calcium in 
the blood. But it is really very difficult to obtain the 
regular prescribed amount of vitamin D12-13.  There-
fore vitamin D deficiency cases are increasing day 
by day. It is important to aware the people about 
Vitamin D sources and deficiencies causing severe 
outcome14,15. First of all, low cost far and wide 
vitamin D supplementation availability should be 
made possible. Secondly, genuine urges to identify 
some important resources of Vitamin D and imple-
menting it in the daily diet7,16. Unfortunately in 
today’s modern era still the health care profession-
als are not well trained17.

From the sample size out of 100 every student 
regardless of his class had the knowledge about 
Vitamin D , all of them knew that Vitamin D is 
required for calcium absorption while the study 
conducted at Prince Sultan University Riyadh the 
students were not aware of Vitamin D and its impor-
tance3,6,18,19.

Our study revealed  that very lesser amount of 
students i.e. 38% had the awareness  that Vitamin D 
deficiency can cause low mood, tiredness ,muscle 
pain and fatigue while the interventional study 
conducted at Oslo ,Norway and it had been found 
out that Vitamin D deficiency can cause low mood, 
tiredness, myalgia and fatigue7,20,21.

In this study only 6 % students responded that for 
muscle pain and fatigue they took Vitamin D 
supplements or sunlight exposure while the study 
conducted at Occupational and Social Medicine 
unit, University of Gottingen Germany with the 
purpose of demonstrating the association of vitamin 
D supplements and sunlight exposure with myalgia 
and fatigue9,22.

Students had the knowledge that early morning 
sunlight exposure for 10-15 minutes is essential for 
body’s daily vitamin D requirement which had 
already been proven by the study conducted by 
Agha khan university hospital, but this duration is for 
maximum body exposure if people are going in sun 
with just hands, feet and face exposed than this 
duration is very less23-25.

CONCLUSION

Students of pharmacy and physiotherapy of 
Pakistani universities are more aware of Vitamin D 
and its importance that it causes low mood, tired-
ness, myalgia and fatigue and one can overcome 
it by taking vitamin D supplements and sun expo-
sure but knowledge about the proper timings and 
duration is still lacking.

RECOMMENDATION

Since students are aware of importance of vitamin 
D and the effects that its deficiency can cause so 
they can run a campaign initially on a small scale 
and later on larger scale that initially instead of 
taking analgesics for muscle and bone pains 
people should start taking vitamin D through the 
natural resources.

And as the lab tests for Vitamin D levels are so 
expensive so, if it will be the first line of remedy, 
people get benefit out of it than it may be cost 
effective. 
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Table 1

Walking Hip 
hiking

Foot 
drag

Unstable foot
contact

Hip 
circumductionpattern

Yes 2
2

2

3
7

10

9
1

10

5
5

10

No

Total

Table 2
INTERVENTION N Mean Rank Sum of Ranks

Negative Ranks
Positive Ranks

Ties

kt+fes  
GDP2 - GDP1

fes  
GDP2 - GDP1

MMT P2-
MMT P1

MMT P2-
MMT P1

TUGP2-TUGP1

TUGP2-TUGP1

Total
Negative Ranks
Positive Ranks

Ties
Total

Negative Ranks
Positive Ranks

Ties
Total

Negative Ranks
Positive Ranks

Ties
Total

Negative Ranks
Positive Ranks

Ties
Total

Negative Ranks
Positive Ranks

Ties
Total

0a

4b

1c

5
0d

4c

1f

5
0g

0h

5i

5
0a

4b

1c

5
0d

4e

1f

5
0g

0h

5i

5

0.00
2.50

0.00
2.50

0.00
0.00

0.00
2.50

0.00
2.50

0.00
0.00

0.00
10.00

0.00
10.00

0.00
0.00

0.00
10.00

0.00
10.00

0.00
0.00

Table 3 Test Statistics

INTERVENTION
MMTP2-
MMTP1

GDP2-GDP1 TUGP2-
TUGP1

KT+FES Z

Z
Asymp.Sig.(2-tailed)

Asymp.Sig.(2-tailed)
FES

-2.00b

0.046
-2.00b

0.046

-2.00b

0.046
-2.00b

0.046

0.00F

1.00
0.00F

1.00
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INTRODUCTION

Whenever there is lack of blood supply to the brain 
it results in loss of neuronal functions, it is called 
stroke. There are two major forms of stroke named 
as hemorrhagic stroke and ischemic stroke. Hemor-
rhagic stroke occur whenever the vessels which are 
supplying blood to brain gets ruptured and blood 
present in these vessels flows out causing compres-
sion on neural structures1. The other most common 
type of stroke is ischemic stroke which takes place 
as a consequence of clot, blockage or disruption in 
blood flow. About 80% of individuals suffer from this 
type of stroke. This type of stroke has severe impact 
on the life of survivor. Three out of four patients face 
difficulty in executing activities of daily living (ADLs)2. 
Such a stroke usually leads to impaired balance 
and incomplete control.  It is linked with high 
incidents of falls which leads to reduced interest in 
independent walking and further reduces overall 
activities of the sufferer. One of the consequences 
of stroke is the paralysis which is the inability of a 
muscle or group of muscles to move on their own. 
After suffering a stroke, signals from the brain to 
different muscles fail to work properly. As a result of 
this harm one side of body become paralyzed and 
as time passes it become spastic. Spasticity is a 
failure of muscle to stretch. Indeed it does have an 
impact on the patient’s fingers, arms and/or legs. It 
further leads to a stiff knee, a tight fist or an arm 
being pushed against the chest or a pointed foot or 
foot drop that interferes with walking. Concurrently, 
it may cause occurrence of painful muscle spasm. 
In clinical terms, the basic principle of rehabilitation 
of hemiplegic patients faced with stroke is the reviv-
al of individual’s balance and gait capacity3. The 
stroke patients also face a general problem in ankle 
dorsiflexion, which leads to foot drop, since dorsi-
flexion is not easily controllable because it frequent-
ly enhances the muscle tone of triceps surai4.Spastic 
foot drop is a functional disfigurement which usually 
leads to extensive morbidity by impairment in 
patient’s walk. It limits ones day to day activities due 
to ankle dorsiflexion during the gait cycle because 
it is dangerous for foot clearance; patient may fall 
down due to foot drop and face severe injury. 
Another cause for existence of spastic foot drop is 
the combination of weak ankle dorsiflexors and 
hyper activity of planter flexors (primarily gastrocne-
mius and soleus) 5,6. Apart from the problems with 
patient’s walking restrictions, critical patients with 
severe problem due to spastic foot drop may limit 
their movement even in the presence of supporters 
due to unstable contact on the ground. Moreover, 
when ankle posture becomes uneven it may cause 
severe aching points within the shoe (or against the 
mattress) which can further lead to breakdown of 
the patient’s skin7. The most important consideration 
of the rehabilitation is improving the way a patient’s 
walks. Even after the recovery of patient’s ambula-
tory function to a few degrees, the remaining gait 
defects also lead to sluggish walk movements, lead-

ing to high energy costs8.

According to the results of conventional assessment 
about 20% stroke patients experience spastic foot 
drop9. The topic that deals with the impact of ankle 
stabilizers on proprioception is quite controversial. A 
number of researchers have strong faith in taping 
and stimulating proprioceptive activity due to 
enhanced motivation of cutaneous mechanore-
ceptors10. Jerosch et al reported that when proprio-
ception was analyzed utilizing angle reproduction 
tests, mistakes in proprioception diminished in a 
bunch of patients with ankle harm to which taping 
was connected11. While some others have unfavor-
able activity due to tape and support12,13. Accord-
ing to a study of Raymond et al who conducted 
meta-analysis, the ankle brace or ankle tape have 
no significant impact on proprioceptive activity in 
participants having functional ankle instability14. 

Despite of the fact Kinesiotape is being extensively 
used for the purpose of rehabilitation protocols and 
also to prevent sports injuries in the healthcare field 
i.e. by physical therapists and athletic trainers. 
Evidence for the efficacy of Kinesiotape is yet 
limited15. According to SzczeGielniak J, et al who 
have assessed the effect of corrective foot position-
ing using KT application on gait velocity in patients 
after stroke by making using of a 100 meter walk 
test; the benefit of KT‘s corrective application in 
supporting neurological physiotherapy in patients 
after cerebrovascular stroke is quite significant. The 
use of KT is different for different conditions accord-
ing to nature of tape or the muscle16. According to 
the Callaghan et al. that taping fundamentally 
enhanced the proprioception in those with general-
ly poor proprioception in spite of the fact that it had 
little impact on those with abnormal propriocep-
tion17. Taping is known to enhance proprioception 
and by coming into contact with the skin, give 
increased skin proprioceptor signals18. Many 
interventions are used in the physical therapy hospi-
tals for the treatment of foot drop. The most widely 
recognized treatment for foot drop has been the 
utilization of a lower leg foot orthosis (AFO). An AFO 
is an orthosis put on the paralyzed leg which latently 
holds the foot at around 90o from the shaft of the 
tibia which allows the foot to clear ground during 
the swing phase of the gait cycle. Studies examin-
ing the use of an AFO for the treatment of foot drop 
have reported reduced energy consumption 
during ambulation, enhanced postural sway, 
expanded standing symmetry, and an enhanced 
gait patter, particularly changes in step length and 
walking speed19. The disadvantage of using an AFO 
cause limitation in foot movement, contractures of 
planter flexors inability to ambulate over uneven 
surfaces, and the distress of wearing the orthosis20. 
Functional Electrical Stimulation (FES) is another 
intervention for the treatment of foot drop 
post-stroke. FES utilizes electrical incitement to 
enhance the lower leg dorsiflexior muscles and 
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produce a muscle contraction during the swing 
period of gait. A typical FES unit found in the writing 
is the Walk Aide. The most common placement of 
the active electrode is over the common peroneal 
nerve, simply distal and dorsal to the head of the 
fibula allowing a combination of ankle movements, 
specifically ankle dorsiflexion and eversion21. Disad-
vantages to an electrical stimulator unit incorporate 
the high cost, which may not be secured under 
protection, vague position of terminals, discontinu-
ous substitution of electrodes, and necessity of a 
starting set-up and re-adjustment all through the 
utilization of the unit19. Stroke patients generally 
experience a problem in ankle dorsiflexion due to 
paralysis of ankle dorsiflexors which result in foot 
drop. Improvement of walking pattern in the stroke 
patients is the most important factor. For the treat-
ment of foot drop many physical therapy interven-
tions are used. This study may help in understanding 
the role of ankle joint taping combined FES for the 
foot drop correction.

METHODOLOGY

Research Design and Sample Size
The present study is an experimental study. The 
participants of this study were ten stroke patients 
(n-10) including males and females with foot drop 
were included by their convenience from different 
hospitals in Karachi. The subjects were divided into 
two groups A and B for the purpose.
Inclusion Criteria
• Patients with post stroke foot drop more than 90 
days.
• Age 40-80 years.
• Unilateral hemiplegia.
• Medically stable.
• Ankle dorsiflexiors of no more than 3/5 on Manual 
Muscle Testing.
• If patient is using an AFO willing to remove it and 
comply with study needs.
Exclusion Criteria
• Requires KAFO to maintain knee in stable extend-
ed position during stance phase of gait.
• Pedal edema of affected lower extremity which 
interferes with the effective use of kinesiotape and 
FES.
• Known skin allergies and breakdown of skin of 
affected limb.
• Absent sensation.
• Severely impaired cognition and communication 
skills.
• Fixed planter flexor contractures
Procedure
The study period consisted of 3 months from 
August-September and general characteristics of 
subjects were surveyed before applying kinesio-
tape and functional electrical stimulation. Kinesio-
tape was applied to the foot using spring-assist 
technique also known as functional correction for 
ankle joint taping. This technique works while provid-
ing sensoriomotor and mechanical stimuli to 

promote dorsiflexion. Affected foot was shaved 
before applying kinesiotape to increase contact 
area. Firstly, the affected foot was positioned in full 
dorsiflexion passively then tape was applied from 
mid shaft of tibia to heads of metatarsals with 
50-70% tension then foot was positioned in full plant-
er flexion passively and tape was rubbed to 
activate the adhesive power of tape. Because of 
this technique when the ankle moves in more plant-
er flexion it will increase tension in tape and provide 
more stimulus to dorsiflexiors. Ankle joint taping was 
done for four weeks and tape was changed after 5 
days of application.

Four electrodes of FES unit were applied on the 
motor points of dorsiflexors of affected foot using 
300pps, ramp up time 3 seconds and ramp off time 
6 seconds. After application of FES, participants 
were asked to walk 20 meters with their normal 
speed 5 days a week for four weeks. They were 
allowed to use assistive device during walk.
Outcome Measures
The outcome measures included Manual Muscle 
testing primarily, Goniometry of ankle dorsiflexion 
and Time Up and Go test secondarily.
Data Analysis
Data was entered and analyzed on SPSS version 20 
for windows. All quantitative variables such as age 
were presented in frequency and percentage. To 
check the significance of the treatment, Wilcoxon 
ranked sum test was applied with p value less than 
0.05 considered as significant.
Ethical Consideration
As a part of this study protocols, written consent was 
taken from all the participants after reading partici-
pants information sheets. They were allowed to 
withdraw at any time. Confidentiality of partici-
pant’s personal information was maintained. Physi-
cal risks, psychological harms were minimized and 
patient privacy hygienic factors were given due 
importance.

RESULT

All participants completed the study. At the fourth 
week, results were extracted from the data collect-
ed from 10 patients (5 in kinesiotaping combined 
with FES group and 5 in FES group). No serious side 
effect was seen in any of the patient during the 
study.  

There were 5 males and 5 females in our study. And 
5 participants had left sided paralysis while 5 had 
paralysis of right side.

The level of function of participants of study was; 
two out of 1o patients were independent and they 
exercise regularly while 8 out of 10 were indepen-
dent before stroke but they do not perform regular 
exercise.
Table 1 shows walking patterns of patients. Most of 
patients drag there foot during walk, few patients 

adopted compensatory gait pattern that is; 2 
patients hike hip during walk and 3 patients walk 
with hip circumduction to clear ground. Half of the 
participants present with unstable foot contact.

Table 2 shows data of pre and posts treatment 
scores of MMT, range of active dorsiflexion, and TUG 
test of both case and control group.

A Wilcoxon Rank sum test shows that 4 week of 
treatment with ankle joint taping combined with FES 
and FES only elicit a statistically  non-significant 
difference in correction of foot drop in individu-
als.(Z.-2.000, p=0.46) both group shows similar results 
as shown in the table 3.

DISCUSSION

The survivor of stroke who are managed with reha-
bilitation have fewer complications and they 
achieve a greater level of independence as com-
pared to those who do not follow any rehabilitation 
program, if the natural recovery process do not 
occur rehabilitation is expensive but only appropri-
ate therapy program can be justified. Only variety 
of rehabilitation techniques and protocols prove 
good quality of the rehabilitation in terms of expen-

diture and psychological advantages.

This study assessed the therapeutic effects of ankle 
joint taping combined with FES on muscle strength, 
ankle dorsiflexion and TUG test and compared it 
with the control group who receive FES only in 
patients with post stroke foot drop. No significant 
difference in results was found between both 
groups. Different methods are used to increase the 
strength of ankle dorsiflexors and to improve active 
range of ankle dorsiflexion including PNF tech-
niques, strengthening exercises, electrical stimula-
tion or implantable FES. Although combined FES 
with rehabilitative treatment is accepted, but it 
cannot be said which treatment is more effective. 
Effectiveness of tapping has been mentioned in 
some studies, frequency of tape application and 
technique. So further studies are needed in future 
just as kinesiotaping group without FES to identify 
clear role of ankle joint taping with kinesiotape.

 The person suffering from this stroke have gait prob-
lems which is one of the leading impairments.  It is 
recommended in our review that the FES therapy 
can be used with kinesiotapping in the post-stroke 
rehabilitation process of patient with foot drop. The 
results of the study suggest, the combination of FES 
and the spring-assist kinesiotape contain a positive 
therapeutic effect on the activation, recovery of 
strength, functional mobility and gait but there was 
minimal increase in the amount of ankle dorsiflexors 
strength, being only a half grade increase. Even 
though a gain in strength is minimal but depicts a 
sign of a positive prognostic which results in gaining 
functional strength. No significant result was 
obtained within the required period of TUG test. To 
be comparative to initial trials the times taken by 
the subject to complete the test were same or 
increase in many of the subjects. Therefore in this 
study, no specific measures concerning gait 
parameters were performed. At the end of the 
study, request was made to the patients with the 
kinesiotape complaint to continue the treatment.  
The patient or subject did not complain of discom-
fort or any type of diverse skin reaction at taping 
side. FES is an acceptable treatment of foot drop 
despite of its many drawbacks. High coast, place-
ment and replacement of electrodes and require-
ment of initial setup of FES unit are included in the 
treatment through FES. The patient or subject did 
not complain of discomfort or any type of adverse 
skin reaction at taping site. FES is an acceptable 
treatment of foot drop despite of its many draw-
backs. High coast, placement and replacement of 
electrodes and requirement of initial setup of FES 
unit are included in the treatment through FES. 
Those subjects who were trialed with both FES and 
kinesiotape are said to have an improved ability for 
the movement of their ankle with comfort and can 
walk comfortably in a normal way. Patient also 
reported that decreased energy expenditure was 
required during ambulation.

Although TUG score showed no improvement on 
the basis of normative data still high risk of falling is 
present in the patient as a number of movement 
activities like sitting standing and moving ahead 
and turning around 180 degrees is involved. 

 Research investigation to increase muscle strength, 
function and mobility by kinesiotape and FES thera-
py seems to be quit less and inconsistent as there 
are no articles in the literature on combined thera-
py concerning lower extremity. A single reported 
case found in the literature documenting the use of 
kinesiotape for the intervention of shoulder sublux-
ation in a post stroke patient. The report says that 
kinesiotape may contribute to decrease pain better 
than glenohemural joint alignment and enhanced 
neuromuscular recruitment of the rotator cuff 
muscles22.

Marmara University School of medicine, Istanbul 
examined the combine effect of kinesiotaping with 
botulinum toxin to improve spasticity of ankle plant-
er flexors and find no significant decrease in spastic-
ity.

Studies that examine the therapeutic application of 
kinesiotape to a population with prior muscle weak-
ness report positive results. This trend shows that 
kinesiotape give more subtle muscular effect which 
centers more on increasing neuromuscular recruit-
ment rather than increasing healthy muscle 
strength. 

Cheng J.S et al. studied the therapeutic effect of 
combined electrical stimulation with active ankle 
dorsiflexion while standing on rocker board with 
spastic foot drop and their results suggest that ankle 
spasticity can decrease with repeated electrical 
stimulation plus ankle movement in stroke. Whereas 
another study compared the conventional therapy 
and multifunction FES and find improvement in MFES 
combined with conventional therapy as compared 
with conventional therapy alone and these better 
results were achieved by enhancement of motor 
learning by MFES. 

A study was conducted in Republic of Korea on 
effects of lower leg kinesiotaping on balance 
abilities of stroke patients with foot drop in which 
they use kinesiotape to shaft of tibia and ankle and 
supportive anchors were applied for stability. They 
use BBS for assessment of balance ability and 
concluded that temporary kinesiotape application 
have good effect on stationary balance however, 
in our study we use kinesiotape for 5 days per week 
for four weeks and assessed the strength of dorsiflex-
iors23-25.

Therefore to quantify the treatment effects and to 
examine the degrees in which the kinesiotape and 
FES facilitated improvements longer studies are 

required.  Research should also investigate the 
influence of kinesiotape and FES therapy on specific 
gait parameters.

CONCLUSION

Application of kinesiotape and FES seems to be an 
effective addition to stroke rehabilitation. After 
periods of FES training and kinesio tape application 
patients show carry over effects. The results indicate 
that the combined treatment of kinesiotape and 
FES effectively improved function, muscle strength 
and walking ability in the management of foot drop 
with stroke patients, however  further research is 
needed and encouraged, especially with FES 
systems.
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INTRODUCTION

Among children Vitamin D deficiency may cause 
rickets as well as osteomalacia both in adults and 
children. Rickets is illustrated as a delay or stoppage 
in the bone formation of long bones that inculcate 
the demolition and elimination of cartilage and the               
formation of osseous tissue in area that was previ-
ously filled with cartilages at their developmental 
ends1. In Osteomalacia, the demineralization of 
osteoid on the cortical surfaces occur and trabecu-
lar of the bone is coupled with broadened osteoid 
closure and existence of looser zones2. Altogether 
the fore-mentioned stipulations may be in confed-
eration with hypocalcaemic fits, pain and paresis in 
the upper and lower extremities, respiratory, and 
cardio vascular structures. Reduced vitamin D, is 
also coupled with augmented menace of other 
diseases, as mainly osteoporosis, ailment of cardio-
vascular complex and various cancerous growth2.
Quantifiable vitamin D insufficiency remained 
typical within various countries till the mid of previ-
ous century. Programs like strength training and 
upturns in the eminence of natural air have greatly 
repudiated osteomalacia and rickets from 
wide-ranging populace of Europe and North Ameri-
ca3. Prevalence of rickets, on the other hand, 
remains despicably far above the ground in numer-
ous regions of Asia, Middle East, and Africa3,4. The 
worldwide osteomalacia’s prevalence in adults is 
not so easy to measure for the reason that at 
present there are just a very few literatures available 
carrying relevant reports and chances that they 
remained nonspecific and set off unnoticed. Still, it is 
logical to presuppose that in areas wherever rickets 
is common in children, there are more chances of 
osteomalacia in adults, in-particular pregnant 
women and the elderly.

The long-lasting blood stream substance of vitamin 
D, 25-hydroxyvitamin D (25OHD), is an essential 
indicator of vitamin D inadequacy. The formation of 
this specific vitamin occurs in liver, imitates the 
vitamin D dispensing from integument and diet. 
There is a relationship of low circulating concentra-
tions of 25OHD, usually less than 20 nmol/L (8 ng/mL; 
2.5 nmol/L = 1 ng/mL) with rickets and osteomala-
cia. The congregation of 25OHD in plasma is bene-
fited to soft peculiar person at stake of vitamin D 
insufficiency disease, based upon the populace 
with speculated sufficiency of vitamin D supply 5. 

There were notarization in recent past to classify 
vitamin D adequacy as blood stream 25OHD 
concentration >50 nmol/L (20 ng/mL), >75 nmol/L 
(30 ng/mL), >80 nmo/L (32 ng/mL) and >100 nmol/L 
(40 ng/mL)5. Additionally, there were entitlements to 
a tolerated level by recent safety data, as for the 
purpose of recapitulation in the recent upper intake 
level (UL) for cholecarciferol50 µg/day, to be 
acceptable in blood stream it can be gained by all 
nutritional resources5.

Maintenance of normal blood pressure is the prime 
and important domain of Vitamin D as well as the 
maintenance of normal blood levels of calcium 
and phosphorous. Assimilation of calcium is also 
augmented by Vitamin D, which helps in the preser-
vation and modulation of stronger bone. It is utilized, 
unaided or in addition with calcium, to boost bone 
mineral density and minimize the causes of 
fractures. In children, insufficiency of vitamin D ends 
up in rickets that causes skeletal deformities. While 
In adults osteomalacia is the main hallmark of its 
insufficiency which does not end up in bones weak-
ness but of muscles too.

According to one study conducted across the 
community in Karachi, in 2012, the prevalence of 
Vitamin D deficiency and its correlates. A cross 
sectional study among randomly selected commu-
nities was done for the determination of occurrence 
and risk factor of Vitamin D deficiency among 
females. Data was collected on the variables like 
housing construction, nutritional intake and sunlight 
exposure. Serum Vitamin D3 levels were calculated, 
along with it mean and SD values were also calcu-
lated. ANOVA and Chi-square were also used for 
auxiliary analyses of data. Out of 305 premenopaus-
al females most of the females were vitamin D 
deficient .This was such a high prevalence observed 
in females in that specific community it was found 
out that for the incidence of conditions associated 
with the in appropriate levels of  vitamin D there is 
always a requirement of an immediate action in 
regards of supplement intake3.

Another local study was done at Agha Khan Univer-
sity Hospital Karachi in 2012 about correlation of 
Vitamin D with sunlight exposure duration the 
advancement and validation of sunlight exposure 
measurement questionnaire (SEM-Q) which was 
used in grown-up populace dwelling in Pakistan.

This study was developed to evaluate exposure to 
sunlight in healthy adults in Karachi. Fifty four 
healthy individuals were included according to their 
exposure to sunlight (high=17, moderate=18, 
low=19). The individuals who were the research 
subjects were asked to put on a dosimeter and 
spent time in the sunlight. The samples of the blood 
were taken for serum vitamin D. The coalition 
between the levels of vitamin D and average score 
was found to be 0.36(p= 0.01). It was concluded 
that the questionnaires about sunlight exposure 
measurement were efficient tools to make the most 
of in great epidemiological studies to calculate 
sunlight exposure4.

As per one international survey based study 
conducted at Hong Kong in 2006 on the subject of 
the knowledge of vitamin D and perceptions and 
attitudes towards sunlight among Chinese 
middle-aged and elderly women. The rationale of 
this study was to evaluate awareness about Vitamin 

D among 547 middle-aged and aged women who 
were Chinese in origin but dwelling in Hong Kong, 
an interview survey through phone was done in 
which Computer Assisted telephone technique was 
used.  A random sampling was done in the study to 
evaluate understanding of vitamin D amongst 
inhabitants by the side of marked threat of impaired 
vitamin D status, bones of poor health, and osteo-
porosis. The results revealed that most of the 
females were unaware regarding the function of 
sunlight in the production of vitamin D. There were 
little understanding about the function and sources 
of vitamin D. Most of the younger females were 
trying to avoid sunlight, although they had sufficient 
knowledge of vitamin D5.

One study was done through qualitative survey at 
Riyadh, Saudi Arabia with the topic knowledge, 
attitude and practice regarding vitamin D deficien-
cy among female students in Saudi Arabia. Eight 
comprehensively one-to-one and one focused 
group semi-structured interviews carried out, evalu-
ated and analysed. Contestants had inadequate 
knowledge in relation to vitamin D and its scarcity. 
They reported imperfect sun exposure because of 
severe heat, edifying grounds for covering the 
body, and the cultural issues as well due to which 
there was difficulty in getting sunlight exposure6.

Another cross-sectional descriptive study was done 
at a hospital in Oslo, Norway, with a population of 
multiple ethnicities with the subject to inspect 
vitamin D gradients in patients with headache, pain 
in soft and hard tissues, and tiredness in the 
absence of any obvious cause. A general practi-
tioner (GP)referred 572 patients who came up with 
the complain of muscular and bone pain, head-
ache, or tiredness, for assessment of hypo vitamino-
sis D. Inclusion criteria was both male and females 
from all age groups, the patients' inhabitant coun-
tries were: South-East Asia, America and Europe (n = 
83), Norway (n = 249),  and the Middle East, South 
Asia and Africa (n = 240) since the actual conclu-
sion was Vitamin D levels (25-hydroxyvitamin D) in 
nmol/L. and it was found out the diagnosed hypo 
vitaminosis D (25-hydroxyl vitamin D <50 nmol/L) 
recognized in 58% of patients whereas rest of the 
other were with negligible seasonal differentiation 
of levels. Every second women from these countries 
had vitamin D level below 25 nmol/L. vitamin D 
levels were lower in patients who had headaches 
with comparison to the sufferers with other signs and 
symptoms. 15% of the person with the vitamin D 
levels< 50 nmol/L reported headaches, in compari-
son to 5% of individuals with normal vitamin D levels.  
Therefore, the study revealed a high incidence of 
hypo vitaminosis D in patients with non-specific 
muscles and bone pain, or tiredness or headaches 
for whom the general physician inferred a low 

vitamin D level7.

One of the study that was conducted by the Occu-
pational and Social Medicine unit at University of 
Gottingen, Germany that was published in 2010, 
294 patients were included through a randomized 
double blind trials of supplements of vitamin D with 
compare to the placebo for the treating chronic 
pain conditions in adults. Two authors, who were 
reviewing, autonomously chose the studies for inclu-
sion, evaluated procedural quality, and hauled out 
data. Analysis in a group was not done due to 
scarcity of data with the previous knowledge of that 
Vitamin D is formed in the dermis after its exposure 
to sun-light and can also be attained all the way 
through food. The deficiency of Vitamin D has 
recently been associated with variety of diseases 
together with chronic pain. Circumstantial and 
observational evidence recommends that in the 
etiology of chronic pain conditions there may be a 
role of vitamin D deficiency8.

METHODOLOGY

Study Participants & Settings
Respondents from undergraduate program of phar-
macy and physiotherapy domains were selected.
Study Design
Cross-Sectional study.
Sampling Technique
Randomized sampling technique was used.
Sample Size
100 subjects were selected from Private Universities 
in Karachi. The prepared questionnaire regarding 
the awareness on the topic of deficiency of vitamin 
D and the role of sunlight exposure in vitamin D 
deficiency is provided to respective students includ-
ing Pharmacy and physiotherapy program.
Inclusion Criteria
1st, 2nd, 3rd and final year students of their respec-
tive graduate programs were included in this study.
Exclusion Criteria
Teachers, Medical professionals and general public 
were not included in this study.
Data Collection Procedure
Randomized survey after distributing the question-
naire
Ethical Aspect
Ethical research committee has approved.
Data Analysis Procedure
The collected data is analyzed to conclude the 
knowledge level of these students in relation to the 
awareness of vitamin D deficiency and sunlight 
exposure. To analyze the results SPSS was used 
Data Collection Tools
The selected subjects were guided properly to fill 
the questionnaire according to the academic 
knowledge provided in their respective universities 
or the information they acquire from other 

academic sources.
RESULTS

Figure 1: Vitamin D deficiency causes

Figure 2: Ever taken any treatment

The mean age of the Respondents was 21.67 years 
+ 1.393. 36% students know that Vitamin D is import-
ant for health and is required for calcium absorption 
while 3% had no knowledge about what Vitamin D 
does as shown in table 1. 38% of the students had 
the knowledge that deficiency of vitamin D causes 
tiredness, muscle pain and low mood as shown in 
Figure 1. 18% took Vitamin D supplements, 84% took 
vitamin D enriched foods like milk, fish, oil, egg and 
so many. 36% experienced muscle pain and fatigue 
for more than a week. 43% took treatment for pains 
and fatigue figure 2, 11% took analgesics, 7% took 
physiotherapy treatment, 6 % took vitamin D supple-
ments and 6% took sun exposure.4% said vitamin D 
deficiency can cause tiredness, 1% said low 
mood,46% said it causes muscle pain and fatigue 
while 38% said that its deficiency causes all of them 
figure 2. About 42% liked to go into the sun, 51% took 
sunlight exposure in the afternoon while 44% took in 
the morning, 64% know that early morning sunlight 

exposure for 10-15 is beneficial for health.

DISCUSSION

Luminosity of the sun rays radically inflict to diurnal 
yielding of vitamin D, not only that just 10 minutes of 
sunlight exposure is considered as sufficient to put 
off deficiencies. Two formulations of vitamin D: 
ergocalciferol (vitamin D2) and cholecalciferol 
(vitamin D3). Vitamin D3 is engineered in epidermis 
of human skins after its exposure to ultraviolet B 
(UVB) rays from solar resourses6,8.

One of the principal nutrients of the human body is 
Vitamin D. This study’s contemplation is to embed 
many health benefits of vitamin D, part that the 
deficiency of vitamin D plays in increasing peril of 
many general and severe diseases, together with 
few commonly occurring cancers, adult onset 
diabetes, cardiovascular disease, and osteoporo-
sis9-11. This important nutrient has the contribution to 
healthy bones and to control amount of calcium in 
the blood. But it is really very difficult to obtain the 
regular prescribed amount of vitamin D12-13.  There-
fore vitamin D deficiency cases are increasing day 
by day. It is important to aware the people about 
Vitamin D sources and deficiencies causing severe 
outcome14,15. First of all, low cost far and wide 
vitamin D supplementation availability should be 
made possible. Secondly, genuine urges to identify 
some important resources of Vitamin D and imple-
menting it in the daily diet7,16. Unfortunately in 
today’s modern era still the health care profession-
als are not well trained17.

From the sample size out of 100 every student 
regardless of his class had the knowledge about 
Vitamin D , all of them knew that Vitamin D is 
required for calcium absorption while the study 
conducted at Prince Sultan University Riyadh the 
students were not aware of Vitamin D and its impor-
tance3,6,18,19.

Our study revealed  that very lesser amount of 
students i.e. 38% had the awareness  that Vitamin D 
deficiency can cause low mood, tiredness ,muscle 
pain and fatigue while the interventional study 
conducted at Oslo ,Norway and it had been found 
out that Vitamin D deficiency can cause low mood, 
tiredness, myalgia and fatigue7,20,21.

In this study only 6 % students responded that for 
muscle pain and fatigue they took Vitamin D 
supplements or sunlight exposure while the study 
conducted at Occupational and Social Medicine 
unit, University of Gottingen Germany with the 
purpose of demonstrating the association of vitamin 
D supplements and sunlight exposure with myalgia 
and fatigue9,22.

Students had the knowledge that early morning 
sunlight exposure for 10-15 minutes is essential for 
body’s daily vitamin D requirement which had 
already been proven by the study conducted by 
Agha khan university hospital, but this duration is for 
maximum body exposure if people are going in sun 
with just hands, feet and face exposed than this 
duration is very less23-25.

CONCLUSION

Students of pharmacy and physiotherapy of 
Pakistani universities are more aware of Vitamin D 
and its importance that it causes low mood, tired-
ness, myalgia and fatigue and one can overcome 
it by taking vitamin D supplements and sun expo-
sure but knowledge about the proper timings and 
duration is still lacking.

RECOMMENDATION

Since students are aware of importance of vitamin 
D and the effects that its deficiency can cause so 
they can run a campaign initially on a small scale 
and later on larger scale that initially instead of 
taking analgesics for muscle and bone pains 
people should start taking vitamin D through the 
natural resources.

And as the lab tests for Vitamin D levels are so 
expensive so, if it will be the first line of remedy, 
people get benefit out of it than it may be cost 
effective. 
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INTRODUCTION

Whenever there is lack of blood supply to the brain 
it results in loss of neuronal functions, it is called 
stroke. There are two major forms of stroke named 
as hemorrhagic stroke and ischemic stroke. Hemor-
rhagic stroke occur whenever the vessels which are 
supplying blood to brain gets ruptured and blood 
present in these vessels flows out causing compres-
sion on neural structures1. The other most common 
type of stroke is ischemic stroke which takes place 
as a consequence of clot, blockage or disruption in 
blood flow. About 80% of individuals suffer from this 
type of stroke. This type of stroke has severe impact 
on the life of survivor. Three out of four patients face 
difficulty in executing activities of daily living (ADLs)2. 
Such a stroke usually leads to impaired balance 
and incomplete control.  It is linked with high 
incidents of falls which leads to reduced interest in 
independent walking and further reduces overall 
activities of the sufferer. One of the consequences 
of stroke is the paralysis which is the inability of a 
muscle or group of muscles to move on their own. 
After suffering a stroke, signals from the brain to 
different muscles fail to work properly. As a result of 
this harm one side of body become paralyzed and 
as time passes it become spastic. Spasticity is a 
failure of muscle to stretch. Indeed it does have an 
impact on the patient’s fingers, arms and/or legs. It 
further leads to a stiff knee, a tight fist or an arm 
being pushed against the chest or a pointed foot or 
foot drop that interferes with walking. Concurrently, 
it may cause occurrence of painful muscle spasm. 
In clinical terms, the basic principle of rehabilitation 
of hemiplegic patients faced with stroke is the reviv-
al of individual’s balance and gait capacity3. The 
stroke patients also face a general problem in ankle 
dorsiflexion, which leads to foot drop, since dorsi-
flexion is not easily controllable because it frequent-
ly enhances the muscle tone of triceps surai4.Spastic 
foot drop is a functional disfigurement which usually 
leads to extensive morbidity by impairment in 
patient’s walk. It limits ones day to day activities due 
to ankle dorsiflexion during the gait cycle because 
it is dangerous for foot clearance; patient may fall 
down due to foot drop and face severe injury. 
Another cause for existence of spastic foot drop is 
the combination of weak ankle dorsiflexors and 
hyper activity of planter flexors (primarily gastrocne-
mius and soleus) 5,6. Apart from the problems with 
patient’s walking restrictions, critical patients with 
severe problem due to spastic foot drop may limit 
their movement even in the presence of supporters 
due to unstable contact on the ground. Moreover, 
when ankle posture becomes uneven it may cause 
severe aching points within the shoe (or against the 
mattress) which can further lead to breakdown of 
the patient’s skin7. The most important consideration 
of the rehabilitation is improving the way a patient’s 
walks. Even after the recovery of patient’s ambula-
tory function to a few degrees, the remaining gait 
defects also lead to sluggish walk movements, lead-

ing to high energy costs8.

According to the results of conventional assessment 
about 20% stroke patients experience spastic foot 
drop9. The topic that deals with the impact of ankle 
stabilizers on proprioception is quite controversial. A 
number of researchers have strong faith in taping 
and stimulating proprioceptive activity due to 
enhanced motivation of cutaneous mechanore-
ceptors10. Jerosch et al reported that when proprio-
ception was analyzed utilizing angle reproduction 
tests, mistakes in proprioception diminished in a 
bunch of patients with ankle harm to which taping 
was connected11. While some others have unfavor-
able activity due to tape and support12,13. Accord-
ing to a study of Raymond et al who conducted 
meta-analysis, the ankle brace or ankle tape have 
no significant impact on proprioceptive activity in 
participants having functional ankle instability14. 

Despite of the fact Kinesiotape is being extensively 
used for the purpose of rehabilitation protocols and 
also to prevent sports injuries in the healthcare field 
i.e. by physical therapists and athletic trainers. 
Evidence for the efficacy of Kinesiotape is yet 
limited15. According to SzczeGielniak J, et al who 
have assessed the effect of corrective foot position-
ing using KT application on gait velocity in patients 
after stroke by making using of a 100 meter walk 
test; the benefit of KT‘s corrective application in 
supporting neurological physiotherapy in patients 
after cerebrovascular stroke is quite significant. The 
use of KT is different for different conditions accord-
ing to nature of tape or the muscle16. According to 
the Callaghan et al. that taping fundamentally 
enhanced the proprioception in those with general-
ly poor proprioception in spite of the fact that it had 
little impact on those with abnormal propriocep-
tion17. Taping is known to enhance proprioception 
and by coming into contact with the skin, give 
increased skin proprioceptor signals18. Many 
interventions are used in the physical therapy hospi-
tals for the treatment of foot drop. The most widely 
recognized treatment for foot drop has been the 
utilization of a lower leg foot orthosis (AFO). An AFO 
is an orthosis put on the paralyzed leg which latently 
holds the foot at around 90o from the shaft of the 
tibia which allows the foot to clear ground during 
the swing phase of the gait cycle. Studies examin-
ing the use of an AFO for the treatment of foot drop 
have reported reduced energy consumption 
during ambulation, enhanced postural sway, 
expanded standing symmetry, and an enhanced 
gait patter, particularly changes in step length and 
walking speed19. The disadvantage of using an AFO 
cause limitation in foot movement, contractures of 
planter flexors inability to ambulate over uneven 
surfaces, and the distress of wearing the orthosis20. 
Functional Electrical Stimulation (FES) is another 
intervention for the treatment of foot drop 
post-stroke. FES utilizes electrical incitement to 
enhance the lower leg dorsiflexior muscles and 
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produce a muscle contraction during the swing 
period of gait. A typical FES unit found in the writing 
is the Walk Aide. The most common placement of 
the active electrode is over the common peroneal 
nerve, simply distal and dorsal to the head of the 
fibula allowing a combination of ankle movements, 
specifically ankle dorsiflexion and eversion21. Disad-
vantages to an electrical stimulator unit incorporate 
the high cost, which may not be secured under 
protection, vague position of terminals, discontinu-
ous substitution of electrodes, and necessity of a 
starting set-up and re-adjustment all through the 
utilization of the unit19. Stroke patients generally 
experience a problem in ankle dorsiflexion due to 
paralysis of ankle dorsiflexors which result in foot 
drop. Improvement of walking pattern in the stroke 
patients is the most important factor. For the treat-
ment of foot drop many physical therapy interven-
tions are used. This study may help in understanding 
the role of ankle joint taping combined FES for the 
foot drop correction.

METHODOLOGY

Research Design and Sample Size
The present study is an experimental study. The 
participants of this study were ten stroke patients 
(n-10) including males and females with foot drop 
were included by their convenience from different 
hospitals in Karachi. The subjects were divided into 
two groups A and B for the purpose.
Inclusion Criteria
• Patients with post stroke foot drop more than 90 
days.
• Age 40-80 years.
• Unilateral hemiplegia.
• Medically stable.
• Ankle dorsiflexiors of no more than 3/5 on Manual 
Muscle Testing.
• If patient is using an AFO willing to remove it and 
comply with study needs.
Exclusion Criteria
• Requires KAFO to maintain knee in stable extend-
ed position during stance phase of gait.
• Pedal edema of affected lower extremity which 
interferes with the effective use of kinesiotape and 
FES.
• Known skin allergies and breakdown of skin of 
affected limb.
• Absent sensation.
• Severely impaired cognition and communication 
skills.
• Fixed planter flexor contractures
Procedure
The study period consisted of 3 months from 
August-September and general characteristics of 
subjects were surveyed before applying kinesio-
tape and functional electrical stimulation. Kinesio-
tape was applied to the foot using spring-assist 
technique also known as functional correction for 
ankle joint taping. This technique works while provid-
ing sensoriomotor and mechanical stimuli to 

promote dorsiflexion. Affected foot was shaved 
before applying kinesiotape to increase contact 
area. Firstly, the affected foot was positioned in full 
dorsiflexion passively then tape was applied from 
mid shaft of tibia to heads of metatarsals with 
50-70% tension then foot was positioned in full plant-
er flexion passively and tape was rubbed to 
activate the adhesive power of tape. Because of 
this technique when the ankle moves in more plant-
er flexion it will increase tension in tape and provide 
more stimulus to dorsiflexiors. Ankle joint taping was 
done for four weeks and tape was changed after 5 
days of application.

Four electrodes of FES unit were applied on the 
motor points of dorsiflexors of affected foot using 
300pps, ramp up time 3 seconds and ramp off time 
6 seconds. After application of FES, participants 
were asked to walk 20 meters with their normal 
speed 5 days a week for four weeks. They were 
allowed to use assistive device during walk.
Outcome Measures
The outcome measures included Manual Muscle 
testing primarily, Goniometry of ankle dorsiflexion 
and Time Up and Go test secondarily.
Data Analysis
Data was entered and analyzed on SPSS version 20 
for windows. All quantitative variables such as age 
were presented in frequency and percentage. To 
check the significance of the treatment, Wilcoxon 
ranked sum test was applied with p value less than 
0.05 considered as significant.
Ethical Consideration
As a part of this study protocols, written consent was 
taken from all the participants after reading partici-
pants information sheets. They were allowed to 
withdraw at any time. Confidentiality of partici-
pant’s personal information was maintained. Physi-
cal risks, psychological harms were minimized and 
patient privacy hygienic factors were given due 
importance.

RESULT

All participants completed the study. At the fourth 
week, results were extracted from the data collect-
ed from 10 patients (5 in kinesiotaping combined 
with FES group and 5 in FES group). No serious side 
effect was seen in any of the patient during the 
study.  

There were 5 males and 5 females in our study. And 
5 participants had left sided paralysis while 5 had 
paralysis of right side.

The level of function of participants of study was; 
two out of 1o patients were independent and they 
exercise regularly while 8 out of 10 were indepen-
dent before stroke but they do not perform regular 
exercise.
Table 1 shows walking patterns of patients. Most of 
patients drag there foot during walk, few patients 

adopted compensatory gait pattern that is; 2 
patients hike hip during walk and 3 patients walk 
with hip circumduction to clear ground. Half of the 
participants present with unstable foot contact.

Table 2 shows data of pre and posts treatment 
scores of MMT, range of active dorsiflexion, and TUG 
test of both case and control group.

A Wilcoxon Rank sum test shows that 4 week of 
treatment with ankle joint taping combined with FES 
and FES only elicit a statistically  non-significant 
difference in correction of foot drop in individu-
als.(Z.-2.000, p=0.46) both group shows similar results 
as shown in the table 3.

DISCUSSION

The survivor of stroke who are managed with reha-
bilitation have fewer complications and they 
achieve a greater level of independence as com-
pared to those who do not follow any rehabilitation 
program, if the natural recovery process do not 
occur rehabilitation is expensive but only appropri-
ate therapy program can be justified. Only variety 
of rehabilitation techniques and protocols prove 
good quality of the rehabilitation in terms of expen-

diture and psychological advantages.

This study assessed the therapeutic effects of ankle 
joint taping combined with FES on muscle strength, 
ankle dorsiflexion and TUG test and compared it 
with the control group who receive FES only in 
patients with post stroke foot drop. No significant 
difference in results was found between both 
groups. Different methods are used to increase the 
strength of ankle dorsiflexors and to improve active 
range of ankle dorsiflexion including PNF tech-
niques, strengthening exercises, electrical stimula-
tion or implantable FES. Although combined FES 
with rehabilitative treatment is accepted, but it 
cannot be said which treatment is more effective. 
Effectiveness of tapping has been mentioned in 
some studies, frequency of tape application and 
technique. So further studies are needed in future 
just as kinesiotaping group without FES to identify 
clear role of ankle joint taping with kinesiotape.

 The person suffering from this stroke have gait prob-
lems which is one of the leading impairments.  It is 
recommended in our review that the FES therapy 
can be used with kinesiotapping in the post-stroke 
rehabilitation process of patient with foot drop. The 
results of the study suggest, the combination of FES 
and the spring-assist kinesiotape contain a positive 
therapeutic effect on the activation, recovery of 
strength, functional mobility and gait but there was 
minimal increase in the amount of ankle dorsiflexors 
strength, being only a half grade increase. Even 
though a gain in strength is minimal but depicts a 
sign of a positive prognostic which results in gaining 
functional strength. No significant result was 
obtained within the required period of TUG test. To 
be comparative to initial trials the times taken by 
the subject to complete the test were same or 
increase in many of the subjects. Therefore in this 
study, no specific measures concerning gait 
parameters were performed. At the end of the 
study, request was made to the patients with the 
kinesiotape complaint to continue the treatment.  
The patient or subject did not complain of discom-
fort or any type of diverse skin reaction at taping 
side. FES is an acceptable treatment of foot drop 
despite of its many drawbacks. High coast, place-
ment and replacement of electrodes and require-
ment of initial setup of FES unit are included in the 
treatment through FES. The patient or subject did 
not complain of discomfort or any type of adverse 
skin reaction at taping site. FES is an acceptable 
treatment of foot drop despite of its many draw-
backs. High coast, placement and replacement of 
electrodes and requirement of initial setup of FES 
unit are included in the treatment through FES. 
Those subjects who were trialed with both FES and 
kinesiotape are said to have an improved ability for 
the movement of their ankle with comfort and can 
walk comfortably in a normal way. Patient also 
reported that decreased energy expenditure was 
required during ambulation.

Although TUG score showed no improvement on 
the basis of normative data still high risk of falling is 
present in the patient as a number of movement 
activities like sitting standing and moving ahead 
and turning around 180 degrees is involved. 

 Research investigation to increase muscle strength, 
function and mobility by kinesiotape and FES thera-
py seems to be quit less and inconsistent as there 
are no articles in the literature on combined thera-
py concerning lower extremity. A single reported 
case found in the literature documenting the use of 
kinesiotape for the intervention of shoulder sublux-
ation in a post stroke patient. The report says that 
kinesiotape may contribute to decrease pain better 
than glenohemural joint alignment and enhanced 
neuromuscular recruitment of the rotator cuff 
muscles22.

Marmara University School of medicine, Istanbul 
examined the combine effect of kinesiotaping with 
botulinum toxin to improve spasticity of ankle plant-
er flexors and find no significant decrease in spastic-
ity.

Studies that examine the therapeutic application of 
kinesiotape to a population with prior muscle weak-
ness report positive results. This trend shows that 
kinesiotape give more subtle muscular effect which 
centers more on increasing neuromuscular recruit-
ment rather than increasing healthy muscle 
strength. 

Cheng J.S et al. studied the therapeutic effect of 
combined electrical stimulation with active ankle 
dorsiflexion while standing on rocker board with 
spastic foot drop and their results suggest that ankle 
spasticity can decrease with repeated electrical 
stimulation plus ankle movement in stroke. Whereas 
another study compared the conventional therapy 
and multifunction FES and find improvement in MFES 
combined with conventional therapy as compared 
with conventional therapy alone and these better 
results were achieved by enhancement of motor 
learning by MFES. 

A study was conducted in Republic of Korea on 
effects of lower leg kinesiotaping on balance 
abilities of stroke patients with foot drop in which 
they use kinesiotape to shaft of tibia and ankle and 
supportive anchors were applied for stability. They 
use BBS for assessment of balance ability and 
concluded that temporary kinesiotape application 
have good effect on stationary balance however, 
in our study we use kinesiotape for 5 days per week 
for four weeks and assessed the strength of dorsiflex-
iors23-25.

Therefore to quantify the treatment effects and to 
examine the degrees in which the kinesiotape and 
FES facilitated improvements longer studies are 

required.  Research should also investigate the 
influence of kinesiotape and FES therapy on specific 
gait parameters.

CONCLUSION

Application of kinesiotape and FES seems to be an 
effective addition to stroke rehabilitation. After 
periods of FES training and kinesio tape application 
patients show carry over effects. The results indicate 
that the combined treatment of kinesiotape and 
FES effectively improved function, muscle strength 
and walking ability in the management of foot drop 
with stroke patients, however  further research is 
needed and encouraged, especially with FES 
systems.
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INTRODUCTION

Among children Vitamin D deficiency may cause 
rickets as well as osteomalacia both in adults and 
children. Rickets is illustrated as a delay or stoppage 
in the bone formation of long bones that inculcate 
the demolition and elimination of cartilage and the               
formation of osseous tissue in area that was previ-
ously filled with cartilages at their developmental 
ends1. In Osteomalacia, the demineralization of 
osteoid on the cortical surfaces occur and trabecu-
lar of the bone is coupled with broadened osteoid 
closure and existence of looser zones2. Altogether 
the fore-mentioned stipulations may be in confed-
eration with hypocalcaemic fits, pain and paresis in 
the upper and lower extremities, respiratory, and 
cardio vascular structures. Reduced vitamin D, is 
also coupled with augmented menace of other 
diseases, as mainly osteoporosis, ailment of cardio-
vascular complex and various cancerous growth2.
Quantifiable vitamin D insufficiency remained 
typical within various countries till the mid of previ-
ous century. Programs like strength training and 
upturns in the eminence of natural air have greatly 
repudiated osteomalacia and rickets from 
wide-ranging populace of Europe and North Ameri-
ca3. Prevalence of rickets, on the other hand, 
remains despicably far above the ground in numer-
ous regions of Asia, Middle East, and Africa3,4. The 
worldwide osteomalacia’s prevalence in adults is 
not so easy to measure for the reason that at 
present there are just a very few literatures available 
carrying relevant reports and chances that they 
remained nonspecific and set off unnoticed. Still, it is 
logical to presuppose that in areas wherever rickets 
is common in children, there are more chances of 
osteomalacia in adults, in-particular pregnant 
women and the elderly.

The long-lasting blood stream substance of vitamin 
D, 25-hydroxyvitamin D (25OHD), is an essential 
indicator of vitamin D inadequacy. The formation of 
this specific vitamin occurs in liver, imitates the 
vitamin D dispensing from integument and diet. 
There is a relationship of low circulating concentra-
tions of 25OHD, usually less than 20 nmol/L (8 ng/mL; 
2.5 nmol/L = 1 ng/mL) with rickets and osteomala-
cia. The congregation of 25OHD in plasma is bene-
fited to soft peculiar person at stake of vitamin D 
insufficiency disease, based upon the populace 
with speculated sufficiency of vitamin D supply 5. 

There were notarization in recent past to classify 
vitamin D adequacy as blood stream 25OHD 
concentration >50 nmol/L (20 ng/mL), >75 nmol/L 
(30 ng/mL), >80 nmo/L (32 ng/mL) and >100 nmol/L 
(40 ng/mL)5. Additionally, there were entitlements to 
a tolerated level by recent safety data, as for the 
purpose of recapitulation in the recent upper intake 
level (UL) for cholecarciferol50 µg/day, to be 
acceptable in blood stream it can be gained by all 
nutritional resources5.

Maintenance of normal blood pressure is the prime 
and important domain of Vitamin D as well as the 
maintenance of normal blood levels of calcium 
and phosphorous. Assimilation of calcium is also 
augmented by Vitamin D, which helps in the preser-
vation and modulation of stronger bone. It is utilized, 
unaided or in addition with calcium, to boost bone 
mineral density and minimize the causes of 
fractures. In children, insufficiency of vitamin D ends 
up in rickets that causes skeletal deformities. While 
In adults osteomalacia is the main hallmark of its 
insufficiency which does not end up in bones weak-
ness but of muscles too.

According to one study conducted across the 
community in Karachi, in 2012, the prevalence of 
Vitamin D deficiency and its correlates. A cross 
sectional study among randomly selected commu-
nities was done for the determination of occurrence 
and risk factor of Vitamin D deficiency among 
females. Data was collected on the variables like 
housing construction, nutritional intake and sunlight 
exposure. Serum Vitamin D3 levels were calculated, 
along with it mean and SD values were also calcu-
lated. ANOVA and Chi-square were also used for 
auxiliary analyses of data. Out of 305 premenopaus-
al females most of the females were vitamin D 
deficient .This was such a high prevalence observed 
in females in that specific community it was found 
out that for the incidence of conditions associated 
with the in appropriate levels of  vitamin D there is 
always a requirement of an immediate action in 
regards of supplement intake3.

Another local study was done at Agha Khan Univer-
sity Hospital Karachi in 2012 about correlation of 
Vitamin D with sunlight exposure duration the 
advancement and validation of sunlight exposure 
measurement questionnaire (SEM-Q) which was 
used in grown-up populace dwelling in Pakistan.

This study was developed to evaluate exposure to 
sunlight in healthy adults in Karachi. Fifty four 
healthy individuals were included according to their 
exposure to sunlight (high=17, moderate=18, 
low=19). The individuals who were the research 
subjects were asked to put on a dosimeter and 
spent time in the sunlight. The samples of the blood 
were taken for serum vitamin D. The coalition 
between the levels of vitamin D and average score 
was found to be 0.36(p= 0.01). It was concluded 
that the questionnaires about sunlight exposure 
measurement were efficient tools to make the most 
of in great epidemiological studies to calculate 
sunlight exposure4.

As per one international survey based study 
conducted at Hong Kong in 2006 on the subject of 
the knowledge of vitamin D and perceptions and 
attitudes towards sunlight among Chinese 
middle-aged and elderly women. The rationale of 
this study was to evaluate awareness about Vitamin 

D among 547 middle-aged and aged women who 
were Chinese in origin but dwelling in Hong Kong, 
an interview survey through phone was done in 
which Computer Assisted telephone technique was 
used.  A random sampling was done in the study to 
evaluate understanding of vitamin D amongst 
inhabitants by the side of marked threat of impaired 
vitamin D status, bones of poor health, and osteo-
porosis. The results revealed that most of the 
females were unaware regarding the function of 
sunlight in the production of vitamin D. There were 
little understanding about the function and sources 
of vitamin D. Most of the younger females were 
trying to avoid sunlight, although they had sufficient 
knowledge of vitamin D5.

One study was done through qualitative survey at 
Riyadh, Saudi Arabia with the topic knowledge, 
attitude and practice regarding vitamin D deficien-
cy among female students in Saudi Arabia. Eight 
comprehensively one-to-one and one focused 
group semi-structured interviews carried out, evalu-
ated and analysed. Contestants had inadequate 
knowledge in relation to vitamin D and its scarcity. 
They reported imperfect sun exposure because of 
severe heat, edifying grounds for covering the 
body, and the cultural issues as well due to which 
there was difficulty in getting sunlight exposure6.

Another cross-sectional descriptive study was done 
at a hospital in Oslo, Norway, with a population of 
multiple ethnicities with the subject to inspect 
vitamin D gradients in patients with headache, pain 
in soft and hard tissues, and tiredness in the 
absence of any obvious cause. A general practi-
tioner (GP)referred 572 patients who came up with 
the complain of muscular and bone pain, head-
ache, or tiredness, for assessment of hypo vitamino-
sis D. Inclusion criteria was both male and females 
from all age groups, the patients' inhabitant coun-
tries were: South-East Asia, America and Europe (n = 
83), Norway (n = 249),  and the Middle East, South 
Asia and Africa (n = 240) since the actual conclu-
sion was Vitamin D levels (25-hydroxyvitamin D) in 
nmol/L. and it was found out the diagnosed hypo 
vitaminosis D (25-hydroxyl vitamin D <50 nmol/L) 
recognized in 58% of patients whereas rest of the 
other were with negligible seasonal differentiation 
of levels. Every second women from these countries 
had vitamin D level below 25 nmol/L. vitamin D 
levels were lower in patients who had headaches 
with comparison to the sufferers with other signs and 
symptoms. 15% of the person with the vitamin D 
levels< 50 nmol/L reported headaches, in compari-
son to 5% of individuals with normal vitamin D levels.  
Therefore, the study revealed a high incidence of 
hypo vitaminosis D in patients with non-specific 
muscles and bone pain, or tiredness or headaches 
for whom the general physician inferred a low 

vitamin D level7.

One of the study that was conducted by the Occu-
pational and Social Medicine unit at University of 
Gottingen, Germany that was published in 2010, 
294 patients were included through a randomized 
double blind trials of supplements of vitamin D with 
compare to the placebo for the treating chronic 
pain conditions in adults. Two authors, who were 
reviewing, autonomously chose the studies for inclu-
sion, evaluated procedural quality, and hauled out 
data. Analysis in a group was not done due to 
scarcity of data with the previous knowledge of that 
Vitamin D is formed in the dermis after its exposure 
to sun-light and can also be attained all the way 
through food. The deficiency of Vitamin D has 
recently been associated with variety of diseases 
together with chronic pain. Circumstantial and 
observational evidence recommends that in the 
etiology of chronic pain conditions there may be a 
role of vitamin D deficiency8.

METHODOLOGY

Study Participants & Settings
Respondents from undergraduate program of phar-
macy and physiotherapy domains were selected.
Study Design
Cross-Sectional study.
Sampling Technique
Randomized sampling technique was used.
Sample Size
100 subjects were selected from Private Universities 
in Karachi. The prepared questionnaire regarding 
the awareness on the topic of deficiency of vitamin 
D and the role of sunlight exposure in vitamin D 
deficiency is provided to respective students includ-
ing Pharmacy and physiotherapy program.
Inclusion Criteria
1st, 2nd, 3rd and final year students of their respec-
tive graduate programs were included in this study.
Exclusion Criteria
Teachers, Medical professionals and general public 
were not included in this study.
Data Collection Procedure
Randomized survey after distributing the question-
naire
Ethical Aspect
Ethical research committee has approved.
Data Analysis Procedure
The collected data is analyzed to conclude the 
knowledge level of these students in relation to the 
awareness of vitamin D deficiency and sunlight 
exposure. To analyze the results SPSS was used 
Data Collection Tools
The selected subjects were guided properly to fill 
the questionnaire according to the academic 
knowledge provided in their respective universities 
or the information they acquire from other 

academic sources.
RESULTS

Figure 1: Vitamin D deficiency causes

Figure 2: Ever taken any treatment

The mean age of the Respondents was 21.67 years 
+ 1.393. 36% students know that Vitamin D is import-
ant for health and is required for calcium absorption 
while 3% had no knowledge about what Vitamin D 
does as shown in table 1. 38% of the students had 
the knowledge that deficiency of vitamin D causes 
tiredness, muscle pain and low mood as shown in 
Figure 1. 18% took Vitamin D supplements, 84% took 
vitamin D enriched foods like milk, fish, oil, egg and 
so many. 36% experienced muscle pain and fatigue 
for more than a week. 43% took treatment for pains 
and fatigue figure 2, 11% took analgesics, 7% took 
physiotherapy treatment, 6 % took vitamin D supple-
ments and 6% took sun exposure.4% said vitamin D 
deficiency can cause tiredness, 1% said low 
mood,46% said it causes muscle pain and fatigue 
while 38% said that its deficiency causes all of them 
figure 2. About 42% liked to go into the sun, 51% took 
sunlight exposure in the afternoon while 44% took in 
the morning, 64% know that early morning sunlight 

exposure for 10-15 is beneficial for health.

DISCUSSION

Luminosity of the sun rays radically inflict to diurnal 
yielding of vitamin D, not only that just 10 minutes of 
sunlight exposure is considered as sufficient to put 
off deficiencies. Two formulations of vitamin D: 
ergocalciferol (vitamin D2) and cholecalciferol 
(vitamin D3). Vitamin D3 is engineered in epidermis 
of human skins after its exposure to ultraviolet B 
(UVB) rays from solar resourses6,8.

One of the principal nutrients of the human body is 
Vitamin D. This study’s contemplation is to embed 
many health benefits of vitamin D, part that the 
deficiency of vitamin D plays in increasing peril of 
many general and severe diseases, together with 
few commonly occurring cancers, adult onset 
diabetes, cardiovascular disease, and osteoporo-
sis9-11. This important nutrient has the contribution to 
healthy bones and to control amount of calcium in 
the blood. But it is really very difficult to obtain the 
regular prescribed amount of vitamin D12-13.  There-
fore vitamin D deficiency cases are increasing day 
by day. It is important to aware the people about 
Vitamin D sources and deficiencies causing severe 
outcome14,15. First of all, low cost far and wide 
vitamin D supplementation availability should be 
made possible. Secondly, genuine urges to identify 
some important resources of Vitamin D and imple-
menting it in the daily diet7,16. Unfortunately in 
today’s modern era still the health care profession-
als are not well trained17.

From the sample size out of 100 every student 
regardless of his class had the knowledge about 
Vitamin D , all of them knew that Vitamin D is 
required for calcium absorption while the study 
conducted at Prince Sultan University Riyadh the 
students were not aware of Vitamin D and its impor-
tance3,6,18,19.

Our study revealed  that very lesser amount of 
students i.e. 38% had the awareness  that Vitamin D 
deficiency can cause low mood, tiredness ,muscle 
pain and fatigue while the interventional study 
conducted at Oslo ,Norway and it had been found 
out that Vitamin D deficiency can cause low mood, 
tiredness, myalgia and fatigue7,20,21.

In this study only 6 % students responded that for 
muscle pain and fatigue they took Vitamin D 
supplements or sunlight exposure while the study 
conducted at Occupational and Social Medicine 
unit, University of Gottingen Germany with the 
purpose of demonstrating the association of vitamin 
D supplements and sunlight exposure with myalgia 
and fatigue9,22.

Students had the knowledge that early morning 
sunlight exposure for 10-15 minutes is essential for 
body’s daily vitamin D requirement which had 
already been proven by the study conducted by 
Agha khan university hospital, but this duration is for 
maximum body exposure if people are going in sun 
with just hands, feet and face exposed than this 
duration is very less23-25.

CONCLUSION

Students of pharmacy and physiotherapy of 
Pakistani universities are more aware of Vitamin D 
and its importance that it causes low mood, tired-
ness, myalgia and fatigue and one can overcome 
it by taking vitamin D supplements and sun expo-
sure but knowledge about the proper timings and 
duration is still lacking.

RECOMMENDATION

Since students are aware of importance of vitamin 
D and the effects that its deficiency can cause so 
they can run a campaign initially on a small scale 
and later on larger scale that initially instead of 
taking analgesics for muscle and bone pains 
people should start taking vitamin D through the 
natural resources.

And as the lab tests for Vitamin D levels are so 
expensive so, if it will be the first line of remedy, 
people get benefit out of it than it may be cost 
effective. 
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