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It is unclear whether traditional application of Kinesio taping, which produces wrinkles in the skin, is effective
for improving blood circulation. This study investigated local skin temperature changes after the application of
an elastic therapeutic tape using convolution and non-convolution taping methods (CTM/NCTM).
Twenty-eight pain-free men underwent CTM and NCTM randomly applied to the right and left sides of the low-
er back. Using infrared thermography, skin temperature was measured before, immediately after application,
5 min later, 15 min later, and after the removal of the tape.

Both CTM and NCTM showed a slight, but significant, decrease in skin temperature for up to 5 min. The skin
temperature at 15 min and after the removal of the tape was not significantly different from the initial tem-
perature for CTM and NCTM. There were also no significant differences in the skin temperatures between CTM
and NCTM.

Our findings do not support a therapeutic effect of wrinkling the skin with elastic tape application as a tech-
nique to increase local blood flow.
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Background

Kinesio taping (KT) is a type of taping treatment method involv-
ing the application of elastic therapeutic tapes to the skin, and
was developed by Kase Kenzo, a chiropractor in the 1970s [1].
Previous studies have reported that KT is effective in increas-
ing the flow of blood and lymph in local and peripheral ar-
eas [2], enhancing proprioceptive sensation [3,4], increasing
muscular strength [5,6], controlling pain [7-9], and promoting
an improved range of motion [7,10,11].

The traditional KT application method involves applying an
elastic therapeutic tape to the skin while the participant is in
a stretched position. In particular, the elastic therapeutic tape
should be stretched 10~15% from the middle of the tape, not
from the beginning and end of the tape. Thus, when the par-
ticipant returns to an unstretched position, the elastic ther-
apeutic tape creates wrinkles in the skin where it has been
applied [1]. Kase Kenzo proposed that the wrinkles produced
after KT application raise the skin, which reduces the pressure
of pain receptors under the tissues, increases the space under
the skin, enhances blood and lymphatic circulation, and even-
tually, reduces pain [1].

However, recent studies have suggested that KT does not af-
fect blood circulation. For example, Stedge et al. [12] reported
that KT of the gastrocnemius muscle in healthy adults did not
affect local blood circulation. Kirsty et al. [13] also claimed that
KT of the forearms in healthy football players had no effect on
local skin blood flow. Our aim in this study was to clarify this
issue by evaluating change in skin temperature, using infrared
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thermography (IRT), for 2 modes of application of elastic tape
to the skin over the lower back: the convolution taping meth-
od (CTM), which causes wrinkling of the skin under the tape
that is proposed to be the mechanism for increasing local cir-
culation, and the non-convolution taping method (NCTM).

Material and Methods

A total of 32 male adults were recruited. Recruited subjects
were screened based on the following exclusion criteria: 1)
an orthopaedic or neurosurgical injury occurred during the
last 3 months, 2) medication for a musculoskeletal disor-
der was taken during the last 3 months, or 3) the area to be
treated (lower back) showed a between-side temperature
difference>0.5°C prior to the application of the tape. A total
of 4 subjects were excluded: one with pain in the lower back,
one with a history of taking medications, and 2 with skin tem-
perature differences>0.5°C. Thus, the final sample consisted of
28 subjects (age: 22.00+2.57 years, height: 174.75+6.47 cm,
weight: 71.41+9.26 kg, meanxSD). All participants provided

Table 1. General subject characteristics (n=28).

MeanzSD

Variable

Age (years) 22.00+2.57
Height (cm) 174.75+6.47
Weight (kg) 71.4149.26

Assessed for eligibility (n=32)

Figure 1. Study flow diagram.

Excluded (n=4)

Enrolment

1. Low back pain (n=T1)

2. Temperature differences between
the left and right lower back (n=2)
3. Taking medicine (n=1)

Randomized (n=28)

Allocation

Convolution taping method (n=28)
Allocated to the right side (n=13)
and to the left side (n=15)

Non-convolution taping method (n=28)
Allocated to the right side (n=15)
and to the left side (n=13)

. !

Lost to follow-up (n=0)
Discontinued intervention (n=0)

Lost to follow-up (n=0)
Discontinued intervention (n=0)

: i

Analysed (n=28) Analysed (n=28)
Excluded from analysis (n=0)

Excluded from analysis (n=0)
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Figure 2. Infrared thermography (IRT) images for CTM and NCTM at the following time points: before (A), immediately after application
(B), 5 min later (C), 15 min later (D), and after removal of the tape (E).

written informed consent, and the study was approved by the
Institutional Review Board of Dong-Eui University. The study
flowchart is shown in Figure 1 and the general characteristics
of the subjects are shown in Table 1.

A single-blind, randomized controlled study was conducted.
While the subjects were in a standing position, skin tempera-
tures of the right and left lower back were measured using IRT.
The CTM and NCTM were applied to the right and left sides of
the lower back, with the 2 methods randomly assigned to a
side via a table of arbitrary numbers generated by a comput-
er. Another evaluator, blind to the taping method condition, re-
peatedly measured the skin temperature using IRT at the fol-
lowing time points: before application (Figure 2A), immediately
after application (Figure 2B), 5 min later (Figure 2C), 15 min
later (Figure 2D), and after the removal of the tape (Figure 2E).

IRT was used to measure the local skin temperature of the low-
er back before and after the application of CTM and NCTM. IRT
is a non-invasive instrument and measures the infrared rays
emitting from various objects [14,15]. Each pixel of an IRT image

represents the measured surface temperature of the object [14].
Color scales are displayed as blue and black in cold areas, and
as white and red in warm areas [14]. IRT has been used as a
diagnostic tool for the detection of symmetric or asymmetrical
changes in surface temperature [16]. IRT was performed in a
sealed room, with sunlight and air flow blocked. The room tem-
perature was maintained at 25~27°C with 62~66% humidity.

The CTM was applied to a randomly selected side on the lower
back using an elastic therapeutic tape (BB TAPE, WETAPE Inc.,
Paju, Korea) stretched approximately 10~15% (from the middle
of the tape, not from the beginning and end of the tape). The
tape was applied to the lumbar erector spinae muscles from
Lumber 1 to Lumbar 5 while the subjects maintained a flex-
ion position, stretching their lower back. Therefore, once the
subjects returned to a standing position, wrinkles in the elas-
tic therapeutic tape were shown (Figure 3A). The NCTM was
applied to the other side on the lower back; the elastic thera-
peutic tape was applied to the lumbar erector spinae muscles
from Lumbar 1 to Lumbar 5 while the subjects were in a stand-
ing position, without stretching their lower back (Figure 3B).

Indexed in:  [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]
[Chemical Abstracts/CAS]

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)




Yang J.-M. et al.:
Kinesio taping effect for blood circulation
© Med Sci Monit, 2018; 24: 288-293

Figure 3. The convolution taping method (A) and non-
convolution taping method (B).

Statistical analyses were performed using SPSS 18.0 (IBM Corp.,
Armonk, NY). The result of the normality of variables, as ana-
lyzed using the Shapiro-Wilk test, was p>0.05 Therefore, the
repeated one-way ANOVA was used for statistical analysis in-
stead of the Kruskal Wallis. Repeated one-way ANOVAs were
performed to investigate skin temperature changes over time
(before, immediately after application, 5 min later, 15 min lat-
er, and after the removal of the tape). Post hoc analyses were
performed using Bonferroni correction. In addition, skin tem-
perature differences between CTM and NCTM were evaluated
at each time point using independent-samples t-tests. A p-val-
ue<0.05 was considered statistically significant.

Results

For both the CTM and NCTM, skin temperatures in the lower
back treatment area significantly changed over time (p<0.05)
(Tables 2, 3). For both the CTM and NCTM, post-hoc analyses

Table 2. Skin temperature changes using the CTM.

Before CTM Start of CTM 5 min of CTM

MeantSD (°C)
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demonstrated that skin temperatures very slightly and sig-
nificantly decreased immediately after application and at 5
min after application, compared to the initial temperature (all
p<0.05). However, the skin temperature at 15 min after appli-
cation and after removal of the tape was not significantly dif-
ferent from the initial temperature for both the CTM and NCTM
(p>0.05) (Figures 4, 5). In addition, there were no statistically
significant differences in skin temperature between the CTM
and NCTM at any time point (p>0.05) (Table 4).

Discussion

Based on the IRT measurements of local skin temperature,
we did not identify an effect of CTM or NCTM on increased
local blood flow. Compared to the initial skin temperature,
both the CTM and NCTM showed a slight, but significant, de-
crease in skin temperatures up to 5 min after the application,
which is not clinically significant. Furthermore, there were no
significant differences between CTM and NCTM at any time
point. Our findings agree with previous studies which failed
to identify a specific effect of KT on local circulation when
applied to the forearm of healthy adult football players [13]
or over the gastrocnemius muscle of healthy adults [12]. Luz
Junior et al. [17] reported that CTM, compared to a placebo
taping using Micropore™, was not effective in relieving chron-
ic, non-specific low back pain. Parreira et al. [18] applied the
same CTM and NCTM as in the present study to the lumbar
erector spinae muscles of patients with chronic non-specif-
ic low back pain, but could not validate an effect on pain re-
lief. Thus, Parreira et al. [18] suggested that it is necessary to
perform further research regarding mechanisms of pain re-
lief through KT other than the securing of space underlying
the tissues. Previous reports have explained the pain reliev-
ing mechanism of CTM as follows: CTM reduces the pressure
of the mechanoreceptors of the underlying tissues through
its lifting effects, increasing the space underlying the tissue

15 min of CTM Removal of CTM

34.79+0.70 34.14+0.60 34.19+0.65

34.37+0.74 34.4040.91 0.01*

* p<0.05; CTM — convolution taping method.

Table 3. Skin temperature changes using the NCTM.

Before NCTM Start of NCTM

5 min of NCTM

15 min of NCTM Removal of NCTM

MeantSD (°C)

34.75+0.71 34.15+£0.58 34.22+0.61

34.40+0.74 34.3840.93 0.01*

* p<0.05; NCTM — non-convolution taping method.
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I Before (TM

M Start of (TM

I 5 min of C(TM
I 15 min of CTM
M Removal of (TM

Convolution taping method (CTM)

407 M Before NCTM
I Start of NCTM
384 M 5 min of NCTM
* [ 15 min of NCTM
* [ Removal of NCTM
36 ‘
e

34
32

0 -

Non-convolution taping methods (NCTM)

Figure 4. Skin temperature changes using the convolution taping
method (CTM).

Figure 5. Skin temperature changes using the non-convolution
taping method (NCTM).

Table 4. Differences in skin temperature changes between CTM and NCTM.

MeanzSD (°C)

Before 34.79+0.70
""""""""" Atstat 34145060
C sem 30101065
e 34371074
C Removal 34405091

34.75+0.71 0.85
"""""""" 15058 0 092
"""""""" 42061  oss
"""""""" 34400074 0%
"""""""" 34382093 093

* p<0.05; CTM — convolution taping method; NCTM — non-convolution taping method.

and increasing blood circulation. Based on the outcomes of
the present study, it can be inferred that the pain relieving ef-
fects of KT may not be attributable to the mechanism of se-
curing space via the creation of wrinkles.

The application of elastic therapeutic tape has also been pos-
tulated to enhance proprioception by stimulating cutaneous
mechanoreceptors [19,20] which, in turn, activates large di-
ameter fibers, including the A-beta fibers involved in gaiting
the nociceptive inputs from activation of small diameter fi-
bers, such as the C- and A-delta fibers [21]. The effectiveness
of mechanical stimulation of the A-beta fibers of low thresh-
old mechanoreceptors, located in muscles, joints, tendons, and
skin in painful areas, has been well-described [22], with ac-
tivation of A-beta fibers activating inhibitory interneurons to
block the pain signals conducted A-delta and C-fibers [23,24].

Both the CTM and NCTM showed a temporary and slight,
but significant, decrease in the skin temperature of the low-
er back. Among sensory receptors, the distribution of thermal
sensors varies greatly, depending on location, and more cold
receptors are located in the abdominal side and lower back
of the human body [25]. Moreover, Ouzzahra et al. [26] and

Nakamura et al. [27] confirmed that cold receptors are more
widely spread in the lower back areas. Therefore, it has been
speculated that because skin stimulation during CTM and
NCTM triggers the nerves of the cold receptors, which are
widely distributed in the lower back, the activity of cutane-
ous vasoconstrictor neurons can decrease the blood flow, re-
sulting in a temporary decrease in the local skin temperature
at the area of the taping.

Several limitations exist in the present study. 1) The present
study included only male adults with no back pain; thus, the
findings cannot be generalized to all individuals. 2) The present
study did not measure changes in skin temperatures past 15
min from the application of the CTM and NCTM. 3) This study
failed to test how much the elastic therapeutic tape interferes
with the measurement of skin temperature using IRT. However,
even if the therapeutic elastic tape caused a difference in skin
temperature, the results of present study do not support the
concept that CTM has a greater effect on blood circulation
than does NCTM, as there were no significant differences in
skin temperature between CTM and NCTM at any time point.
Therefore, additional research is necessary to overcome these
limitations, including research using patients with back pain.
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Conclusions

The CTM, a traditional KT application, does not increase local
blood circulation. Therefore, the practice of producing wrin-
kles in the skin during the application of an elastic therapeu-
tic tape in an attempt to increase local blood circulation is
not recommended.
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