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ABSTRACT

Plantar fasciitis causes pain in the heel and medial arch of the foot can interfere daily activities. Taping the
plantar fasciitis will reduce pain by reducing strain on the plantar fascia during standing and ambulation.

Objective: to see the effect of taping on pain and walking speed.

Methods: fifteen subjects received taping and ultrasound diathermy therapy for one week. Fifteen other
subjects received ultrasound therapy alone. Pain measured by Visual Analogue Scale (VAS) and the walking
speed is measured in meters / sec.

Results: VAS score started to differ significantly on the first day after treatment (p = 0.008) and continues
until the last day of evaluation. On the first day, the VAS score changes differs significantly (p = 0.002). But
in the evaluation of the days, the change of VAS scores were not significantly different. VAS score changes on
the seventh day compared to the initial evaluation found significant (p <0.001). With multivariate analysis of
repeated measurements, VAS scores in each group decreased significantly (p <0.001), but the decrease in VAS
score taping group were significantly better compared with non-taping group (p = 0.004).

Conclusion: combination of taping and ultrasound diathermy for people with plantar fasciitis can be used as
a modality to reduce pain more quickly.
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fasciitis with or without calcaneal spur.! Plantar
fasciitis is an overuse injury due to a recurrent
tear at the origin of the plantar fascia on the
tuberosity of the calcaneus, which is in the distal
part of the medial pain and heel.? The tenderness
of the heel that spread to the rest of the foot is
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the most common.' Plantar fasciitis is a common
foot disorders in polyclinic.> In developed
countries, plantar fasciitis was found to be 11%
- 15% of all complaints in the legs in adults and
10% in athletic runner. This number increased
in the age group 40-60 years old and more on a
younger athletic runner.* Asmaun Najamuddin
conducted in 2003 in the Department of Medical
Rehabilitation RSCM in 67 patients with plantar
fasciitis found that the youngest 34 years old and
the oldest 60 years old. When grouped ages 30-
39 years old is 17%, aged 40-49 years old is 40%
and aged 50-60 years old is 43% .3

Plantar fasciitis causes pain in the heel and
medial arch of the foot plantar surface can
interfere daily activities.® Its management
can be conservative or surgical. A systematic
review has examined a variety of conservative
treatment for plantar fasciitis and concluded
that the best therapy is the principle of low-
cost and low-risk.” Foot orthoses is one of
therapy for plantar fasciitis, but it takes time
for made to fit the patient’s feet. So it needs
a temporary therapy to help patients eliminate
foot pain while making foot orthoses. The
therapy is taping at the foot of patients with
plantar fasciitis. Taping will reduce pain by
reducing strain on the plantar fascia during

standing and ambulation.®

This recent days, using taping as a temporary
therapy in reducing pain in people with plantar
fasciitis is not a standard treatment in Indonesia
yet. While the pain will make sufferers difficult
to perform daily activities and this will impact
on the psychological, social and economic. This
enables researchers to examine the effectiveness
of taping as the addition of ultrasound modality
therapy in plantar fasciitis. The results are
expected to provide benefits for pain management

in patients with plantar fasciitis.

METHODS

This study used a parallel randomized clinical
trials to see the effectiveness of plantar taping
as short-term therapy for patients with plantar
fasciitis. Research was held at Medical
Rehabilitation  Polyclinic, Department of
Medical Rehabilitation RSUPN dr. Cipto
Mangunkusumo Jakarta. Data collection was
July 2010 until July 2011.

Inclusion criteria are subject with plantar fasciitis
acute / subacute, men and women aged 30-60
years old, body mass index (BMI) less than 25,
foot pain on one condition: when you wake up in
the morning, when standing and when walking
with VAS greater than or equal to 5, the pain only
on one foot (one-free foot pain), not currently
receive treatment for plantar fasciitis, able to
walk without a walker, willing to complete the

study by signing informed consent.

Exclusion criteria are wounds/injuries to
feet, abnormalities of the joints in the lower
extremities, history of allergy of tape, impaired
cardiorespiratory function that limits the ability
of walking, and neuromuscular disease or

cognitive impairment.

After signing informed consent, subjects were
divided to random permutations of 6 blocks into
2 groups: group using taping + USD and the USD
group only. The assessment of function of the
foot was carried out 4 times with walking speed
in 15 meters. The first assessment carried out
on the first day without taping, the second was
performed on the third day of the taping, the third
was on the fifth day and the fourth was on the
seventh day of taping. Taping is installed after the
first walking test by the researcher. Taping will be
replaced on subsequent visits. VAS assessment is
done every day through daily record when the
subject wake up in the morning and by phone

by researcher. The use of taping was 1 week.



USD was on the first day (before taping, Visit 1),
the third day (Visit II), fifth day (Visit III) and
seventh day (Visit [V).

The data obtained are recorded, coded then
inserted into the worksheet using the SPSS 11.5

then analyzed and interpreted.
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RESULTS

Characteristics of Subjects

The samples were 30 patients, 26 women and 4
men. The characteristics of the subjects are in
Table 1, both groups had similar characteristics

(homogeneous).

Table 1. Characteristics of Subjects

Characteristic Taping Group Non Taping Group p Value
Age 43.33+10.39* 52.00 (36-59)# 0.092
Gender, n(%)

Male 2(13.3) 2(13.3)

Female 13(86.7) 1.000 1.000
Body mass index 24.14(19.82-24.97) 22.86(22.07-24.65) 0.418
Education, n(%)

Until 9 y.o 2(13.3) 4(26,7)

Over 9 y.o 13(86.7) 11(73.3) 0.651
Side of foot, n(%)

Right 6(40.0) 8(53.3)
Left 9(60.0) 7(46.7) 0.464

* mean=SD; #, median (minimum-maximum);

VAS Scores Before and After Treatment

y.0, years old

The comparison of VAS scores at first steps after

waking up in the two groups shown in Table 2.

Table 2. VAS Scores

Before and After Treatment

VAS Score Taping Group Non Taping Group p Value
VAS (initial) 6.67+1.047* 6.67+£1.047* 1.000!
VAS T 5.003-7)# 6.00(4-8)# 0.0082
VAS IT 5.00(3-7) 6.00(4-8) 0.010
VAS 111 4.07+1.438 5.53+0.915 0.002
VAS IV 4.00(2-7) 6.00(3-6) 0.04
VASV 3.00(1-6) 5.00(3-6) 0.001
VAS VI 3.00(1-5) 5.00(3-6) <0.001
VAS VII 2.60+1.404 4.60+0.910 <0.001

* mean=SD; #, median (minimum-maximum);

lunpaired T-test; *Mann-Whitney



32 | INDOJPMR VOL.5 TAHUN 2016

74 kode perlakuan
kelompok taping dan
ultrasound diathermy
kelompok ultrasound
diathermy

Estimated Marginal Means

Figure 1. VAS Score Comparison Chart at First Steps after Waking Up

By using advanced analysis, the multivariate group (p = 0.004) as shown in Figure 1.
analysis of repeated measurements, VAS
scores in each group decreased significantly (p Walking Speed Before and After Treatment
<0.001), but the decrease in taping group were Comparison of walking speed in both groups

significantly better compared with non-taping shown in Table 4.

Table 3. Walking Speed Before and After Treatment

Taping Group Non Taping Group
Walking Speed p Value*
meter/second meter/second
Visit | 1.00(0.75-1.25) 0.88(0.68-0.93) 0.003
Visit 11 1.25(0.75-1.36) 0.93(0.78-1.00) 0.004
Visit I11 1.25(0.78-1.50) 1.00(0.78-1.25) 0.001
Visit IV 1.36(0.83-1.50) 1.00(0.71-1.25) 0.001

* Uji Mann-Whitney
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Figure 2. Walking Speed Comparison Chart



By using advanced analysis, the multivariate
analysis of repeated measurements, walking
speed in each group increased significantly (p
<0.001). But the increasing in walking speed
between the two groups was not significant (p =

0.233) as shown in Figure 2.

DISCUSSION
Characteristics of Research Subjects

The samples were 30 in accordance with the
criteria of the study. Both groups have the same
characteristic (homogeneous). Women more
than men in both groups (taping and non-taping
group) of 26 women and 4 men. Najamuddin’s
research in 2003, and Sjargiah’s in 2007 also

showed a sample of women more than men .+°

Age of the sample in this study between 43-
52 years. This is in accordance with Salam et
al who examined unilateral plantar fasciitis
and got sample between 40-60 years old by
randomization in musculoskeletal therapy

clinic.!®

VAS Scores Before and After Treatment

This study assessed the first step pain after
waking up with VAS measuring the initial
(before treatment) until seven days after
treatment. Because pain is subjective, we need
a tool to measure the intensity of pain. VAS is a
tool that can be used to measure the intensity of
sensations or feelings, such as pain experienced

by someone.!!

Comparison of VAS scores at the first step in the
morning in the two groups, showed a significant
difference. VAS scores were significantly
different from the first day after treatment (p
= 0.008) and continues until the last day of
the evaluation. By using the Mann-Whitney
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test, changes in VAS scores on the seventh
day compared to the initial was significant (p
<0.001). This suggests that the decrease in VAS
score at the first step in the morning in the taping

group is greater than the control group.

Radford et al in a study using the Low-Dye
taping on plantar heel pain have a slight
decrease in pain after the initial step in therapy
for a week.® In our study the decrease in VAS
score greater, may be associated with the use
of a pulsed ultrasound diathermy with non-
thermal effects/mechanical effect that helps the
healing of soft tissue. Microstreaming effect
will result in a high pressure, which can alter
cell membrane structure and function, and alter
membrane permeability to sodium and calcium

ions, they are important in the healing process.'"?

There are some studies that use taping plantar
fasciitis and combined with other therapies.
Salam et al compared the use of Low-Dye
taping with a medial arch support (MAS) in
patients with plantar fasciitis. The subjects also
received therapeutic ultrasound diathermy and
stretching in 9 sessions over 3 weeks. The result
got a significant decrease in the value of pain in
both groups, but the decline in pain is better on
the MAS significantly.!” According to Fleet et
al, Low-Dye taping is affected by the activity.
Strength will decrease as time passes. Within
15 minutes there is a decrease of 15%, within 1
hour by 48% and within 24 hours by 86%. This
shows the rapid loss of mechanical advocate for
nearly 50% in 1 hour. However, this does not
happen in the MAS, which seems better able to
maintain and control the mechanical correction
rearfoot.”> MAS foot orthosis which is one of the
treatment of plantar fasciitis, but it takes time
to fit the patient’s feet. While the patient must
remain active to perform daily activities. Taping
will reduce the pain by reducing strain on the

plantar fascia during standing and ambulasi.®
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Greve et al suggest the use of Low-Dye taping
for short-term therapy. This is due to decreased
patient compliance in long-term use and
presence of complications such as skin allergic.'
In this study we found no adverse effects from

the taping of the subjects.

Hyland et al in his study with the use of
calcaneal taping for plantar fasciitis claimed
there was a significant decrease in VAS score
compared to sham taping and stretching after
a follow-up for 1 week."> Landorf et al stated
that the use of Low-Dye taping and stretching
better than stretching alone, where the VAS
values were significantly decreased during the
2 weeks evaluation.'® Lynch et al who studied
the combination of Low-Dye taping (the first
4 weeks) followed by foot orthoses until the
12th week stating that the therapy resulted in a
significant reduction in VAS values during 12
weeks of therapy compared to the evaluation
Non Steroid Anti Inflammation Drug (NSAID)

alone and heel cup."”

Martin et al, in plantar fasciitis study, subjects
divided into 3 groups: Low-Dye taping (the
first 2 weeks) followed custom orthoses until
week-12: Low-Dye taping the first 2 weeks of
continued over-the-counter arch support until
the 12th weeks ; posterior tension night splint.
After a 12-week evaluation found no pain
during daily activities significantly between
the three groups, but the better value obtained
in the first group. And no decrease in the value
of the initial step pain significantly between
the three groups, but the better value in the
third group.'

Changes in VAS scores during the treatment in
both groups, using Mann-Whitney test, showed
a decrease in median of VAS score in the taping
group occured on the first day that is equal to
1, whereas in the non-taping group VAS score

decrease 0 , this result seems significant (p =

0.002). Decrease in VAS score in the non-taping
is taking place on the third day evaluation. This
suggests that the decrease in VAS score after the
first step in the morning in taping group occurs

faster than the non-taping.

Before this study, no studies have assessed
whether the combination therapy and ultrasound
diathermy taping produces a faster decrease in
VAS than ultrasound diathermy alone. As we
know, the use of a pulsed ultrasound diathermy
will produce the effect of non thermal/
mechanical effects that will help the healing of
soft tissue. Microstreaming effect will result in
a high pressure, which can alter cell membrane
structure and function, altering membrane
permeability, affecting the diffusion process and
the formation of protein, which will affect the

speed of tissue healing.!>"

Crawford et al reported a study of 19 patients
with plantar fasciitis which is divided into
2 groups: pulsed ultrasound diathermy 0.5
watt/cm2 intensity, frequency of 3 MHz for 8
minutes, 2x a week for 4 weeks and the sham
ultrasound diathermy. There is a decline in the
value of pain in both groups, and comparisons
between the two groups was not significant.
This might be due to small sample size,” or

ultrasound diathermy prescribing inadequate.

The use of taping in people with plantar fasciitis
is to prevent soft tissue injuries become more
severe even to rupture by way of sustaining
it and help healing process without pressing
the injured tissue structures.?! Taping is very
useful as an adjunct therapy in conjunction
with ultrasound diathermy. Without the use of
taping, plantar fascia which is recovering from
the effects of ultrasound diathermy will not
protected, so the movement of the fascia is not
restricted and excessive stretching occurs. This
will result in increased pressure on the plantar

fascia and tear easily.?



According to O’Sullivan et al, the use of Low-
Dye taping will reduce rearfoot pronation
by limiting the movement of rearfoot.”> The
Saxelby et al stated that the Low-Dye taping
does not reduce foot pronation, but it can reduce
pressure on the fascia plantaris.** The power
generated during pronation and supination will
increase pressure on the plantar fascia. There
should be a balance between pronation and
supination. Imbalance will cause a dysfunction
of the foot.”

Walking Speed Before and After Treatment

Walking speed is an objective assessment of
lower limb function in musculoskeletal diseases
inwhich the subject was calculated the speed with
comfortable walking speed with a stopwatch.
Speed value obtained by dividing the distance
by time. Normal average speed is 80 meters/
minute (11.25 meter detik/15). Its validity will be
decreased by the influence of others diseases.?*?
In this study researchers included the exclusion
criteria if there are wounds/injuries to feet,
abnormalities/deformities in the joints in the
lower extremities, impaired cardiorespiratory,
neuromuscular disease or cognitive impairment.
All these things will affect the ability to walk.

Comparison of walking speed in both groups was
already significant (p = 0.003) at the initial visit
(before treatment), which is 1 m/s at the taping
and 0.8 m/s in the non taping. This is probably
because the average age in the taping group is
43 years old, younger than the non taping group
52 years old. Walking ability varies influenced
by several factors, including age and physical
characteristics of height and weight. Of all the
measurements of spatial and temporal, walking
speed is the best measurement of the ability of

walking function.”’

Changes in walking speed in the two groups
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differ significantly on the second visit after
treatment (p = 0.004) and continues until the
last day of the evaluation. But the pattern of
change in walking speed between the two
groups were not differ significantly (p = 0.086).
More clearly, from the multivariate analysis of
repeated measurements, walking speed in each
group increased significantly (p <0.001). But
the increase in walking speed between the two
groups was not significant (p = 0.233). This is
because walking speed is not only affected by
pain, but there are other factors that influence
such as age, gender, level of physical fitness,

height, weight and limb abnormalities.”

In this study, the number of men and women is
the same between the two groups (p = 1.000), so
this is not a disturbing factor in the measurement
of walking speed. Because in theory, there are
differences in the value of walking speed in men
and women, where women have a slower walking
speed, step length is shorter and faster cadence
than men. This is because there are differences

between male and female anthropometry.”

Age also has a homogeneous characteristics in
this study (p = 0.092). Schimpl et al, in a study
that assesses the walking parameters using
accelerometry found a relationship between age
and walking speed where there is a significant
difference of 1.2 minutes (p <0.001) while
running as far as 1 km at age <30 years old

versus age> 60 years old in healthy subjects.’

This study doesnot discuss the physical fitness
and lower limb abnormalities such as flat foot.
This is a limitation of the study, because both
of these things will affect the speed of walking.
Irving et al suggested a relationship between
plantar fasciitis and foot pronation. At the time
of the foot in a pronated position, the pressure
on the plantar fascia increases. His research also
found an association between body mass index

and plantar fasciitis in which the greater body
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mass index the more likely plantar fasciitis.
Increased body mass index increases the
vertical pressure under the heel during walking

that causes damage to tissue structure.’!

This study is the first study to use the walking
speed at a distance of 15 meters for the
measurement of lower limb function in plantar
fasciitis objectively. Other studies assessing the
increase of function as a therapeutic efficacy.
Radford et al evaluated foot function in patients
with plantar fasciitis using the Foot Health
Status Questionnaire and found no significant
differences in mean values before and after the

use of Low-Dye taping for 1 week.?

Hyland et al evaluated the functional activity of
people with plantar fasciitis by using Patient-
Specific Functional Scale (PSFS) before and
after 1 week of therapy. Therapy is divided
into 3 groups: stretching, calcaneal taping and
sham taping and found that although not found
significant differences in values before and after
therapy, but the better value obtained at the
calcaneal taping.'s

CONCLUSION

The degree of pain in combination of plantar
taping and ultrasound diathermy, or ultrasound
diathermy alone for people with plantar fasciitis
decreases significantly, but the degree of pain
reduction in combination of plantar taping and
ultrasound diathermy significantly better than

the ultrasound diathermy alone.

Walking speed in combination of plantar
taping and ultrasound diathermy, or ultrasound
diathermy alone for people with plantar fasciitis
increases significantly, but the increase in
walking speed was not significantly different

between the two groups.
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