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Background: This study aimed to evaluate and compare the effects of Kinesio taping (KT), with or without tension (Placebo),
and post-isometric muscle relaxation (PIR) on pain intensity and the mechanical properties of myofascial tis-
sues in chronic low back pain (LBP) patients.

Material/Methods: Study participants (n=64; females, n=34; males, n=30; mean age 41.9 years), were randomly assigned to 1 of the
3 intervention groups. The numerical rating scale (NRS) was used to assess pain intensity at rest, the Oswestry

Disability Index was used to estimate the level of disability, and the MyotonPRO® device was used to measure

tension, stiffness, and relaxation in the erector spinae on both sides of the lumbar spine. The examinations were

performed before the intervention, after interventions, and at 7-day follow-up (RCT Id: ACTRN12624000121561).

Results: Pain and level of disability were reduced for all groups (P<0.01). In addition, post hoc analysis of the KT group

showed significant increases in tension and stiffness of the erector spinae and significantly decreased relax-

ation between the pre-intervention and follow-up measurements, but only on the contralateral side (P<0.01).

Conclusions: KT with or without tape tension and PIR had similar effects in decreasing the level of resting pain and disabil-
ity. Pain reduction was not related to changes in the mechanical properties of the soft tissue. It can be con-
cluded that the KT with or without tape tension or PIR were mainly analgesic effects, and should be used as a
combined therapy in LBP patients.
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Introduction

Nonspecific low back pain (LBP) is the most common muscu-
loskeletal problem and affects approximately 80% of the adult
population at least once during their lifetime [1]. Chronic LBP
is defined as persisting for at least 3 months and resulting in
pain on at least half the days in the past 6 months. The low
back is the space between the lower posterior margin of the
rib cage and the horizontal gluteal fold [2]. Such pain leads, in
most cases, to limited mobility, increased lumbar spine stiff-
ness, and functional disability [3,4]. LBP tends to be multifac-
torial; therefore, treatment can be insufficient or inefficient,
so specific interventions should be investigated.

Biomechanical properties of muscle, such as tension and stiff-
ness, are objective parameters that describe the state of tis-
sues [5]. However, higher stiffness, known as hypertonicity, can
also lead to high intramuscular pressure, negatively affecting
muscle function and recovery [6]. Myofascial tone and stiffness
can be positively correlated with pain and negatively correlat-
ed with elasticity in elderly LBP patients [7]. Pain intensity in
adults with LBP might not be associated with stiffness of the
lumbar erector spinae muscle [8]. The cause of this condition
may be reduced passive spinae stiffness resulting from dam-
age to the intervertebral disc or ligaments. These back pain
patients may need additional spinae muscular stabilization [9].

It has been reported that lumbar multifidus muscle stiffness is
significantly worse in LBP patients than in a pain-free control
group [10], and individuals with sub-acute LBP have greater
trunk stiffness than those without LBP [11]. Such differences
justify further investigations into the mechanical properties of
muscle to build an objective evidence base. As such, Kinesio
taping (KT) could be combined with core stability exercises to
improve pain and balance in LBP patients [12,13].

Kinesio tape can be stretched up to 140% of its original length,
similar to the stretch capability of normal skin, and is used
for treating musculature-related conditions [14]. Indeed, pa-
tients with chronic nonspecific LBP achieved better pain relief
and higher activities of daily living (ADL) scores than controls
when using KT [15]. Furthermore, a meta-analysis found that
KT was superior to other conventional therapies, such as phys-
ical therapy, combined massage, strength training, endurance
training, acupuncture, and high- or medium-frequency elec-
tric therapy, in relieving pain and improving ADL in nonspecif-
ic LBP patients [15]. Nonetheless, it is suggested that KT is a
complementary therapy that helps to reduce pain and disabil-
ity while also enhancing the lumbar flexion range of motion
when used in conjunction with conventional physical thera-
py, including transcutaneous electrical nerve stimulation and
supervised exercise therapy [16].
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The post-isometric relaxation (PIR) technique is based on exerting
optimal resistance through the work of the patient and therapist
and can induce change via reflex mechanisms. The technique re-
duces tension within a muscle or group of muscles and increases
muscle tolerance to stretch, which may be caused by isometric
contraction-induced stimulation of the Golgi tendon organs [17-
19]. Unfortunately, studies on the effect of the muscle energy
technique on pain in patients with nonspecific back pain provide
low-quality evidence [18]. However, investigating other stretch-
ing and movement-related interventions may provide further in-
sight into the mechanistic changes and influencing factors [20].

The literature recommends using KT with other modalities. By
testing different tape tension levels (0% and 15-20%), this study
attempted to identify the optimal methodology. Therefore, it
was necessary to use the tape as a standalone method to ex-
clude the influence of additional factors.

This study aimed to evaluate the effects of 3 specific physio-
therapeutic interventions used singly, as not combined therapy
- Kinesio taping (KT), with low tension or without tape tension
(Placebo), or post-isometric muscle relaxation (PIR) — on pain in-
tensity and disability, and the mechanical properties of myofas-
cial tissues in chronic low back pain (LBP) patients. The effects
were assessed subjectively as pain intensity and disability and
measured objectively as a state of tension and tissue viscoelas-
ticity. The study hypothesis stated that applying KT or PIR would
reduce pain intensity at rest and level of disability. We sought to
determine the biomechanical effects on muscle tone, stiffness, or
relaxation time in the soft tissue of the lumbar spine extensor.

Material and Methods

Ethics

The Wroctaw University of Health and Sport Sciences’ Ethics
Committee approved the study procedures (14.02.2020) and
the study was carried out according to the World Medical
Association Declaration of Helsinki. The approval was received
based on the resolution of the Senate of the University of
Physical Education in Wroctaw dated December 20, 2002, re-
garding the establishment of the Senate Committee on Ethics
in Scientific Research, and the resolution of November 4, 2003,
governing the procedures, as well as in accordance with Article
27 of the Act of June 6, 1997, the Code of Ethics (Journal of
Laws of 1997, No. 553, as amended), and the principles out-
lined in “Good Practices in Science: A Collection of Principles
and Guidelines” by the Ethics Committee in Science of the
Polish Academy of Sciences from 2001. Before study initiation,
each subject was informed about the form of the study and
their right to refuse to participate or withdraw at any time. All
subjects provided written consent to participate in the study.
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Table 1. Demographics before the intervention.

PIR (n=20)
(females=10; males=10)

ODI [score] 9,30+4,82 9 15,52+7,51

KT (n=21)
(females=11; males=10)

CLINICAL RESEARCH

KT-PEBO (n=23)
(females=13; males=10)

F(2, 64)=2.07;
p=0.13

13 13,8348,15 13

BMI — body mass index; PIR — post-isometric muscle relaxation group; KT — kinesio taping group; KT-PEBO — placebo;
M+SD — meantstandard deviation; Me — median; N — number; NRS — Numerical Rating Scale; ODI — Oswestry disability index;

H — Kruskal-Wallis test.

Study Design

This study was a parallel-arm, patient-blinded, randomized con-
trolled trial. The trial protocol was conducted from March 2020
to April 2021, retrospectively registered at the Australian, New
Zealand Clinical Trials Registry (RCT Id: ACTRN12624000121561;
date registered: 09/02/2024).

Participants

Study participants were recruited via word of mouth, post-
ers, and social media, and comprised 64 patients with chron-
ic nonspecific LBP (34 females, 30 males). The age and sex
distribution were similar in each intervention group (Table 1).

Inclusion and Exclusion Criteria

Based on the definition of nonspecific chronic low back pain,
the inclusion criteria were: localized back pain between the
12" rib and the gluteal folds lasting more than 3 months [2,21],
pain intensity on the numerical rating scale between 1 and 6
on the day of examination, and participants aged 20-60 years.
Exclusion criteria included neurological and rheumatoid dis-
eases, radiating pain below the buttock fold, and recent post-
traumatic orthopedic diseases.

Randomization and Blinding
The sample was randomly allocated into 3 groups (PIR,

KT, KT-PEBO) by block randomization (1: 1: 1 allocation ra-
tio) using computer-generated allocation schedule (http://

www.randomization.com). The allocation of the participants
was concealed by using sequentially numbered, sealed, opaque
envelopes. Each participant was assigned to 1 of the research
groups undergoing a selected therapeutic intervention: PIR,
KT, or placebo (KT-PEBO). The KT-PEBO group received a blind-
ed placebo kinesio taping with no tension (Figure 1 Consort
flow diagram).

Outcome Measures

All participants had to be tested 3 times for the study to be
fully conducted: before intervention (PRE), after completion
of treatment (POST), and after a further 7 therapy-free days
(FOL) to evaluate the effect of the interventions.

Primary Outcome Measure

Pain intensity was assessed using the Numeric Rating Scale
(NRS). The intraclass correlation coefficient (ICC) for the test-
retest reliability of the triple NRS was 0.61 to 0.77, and the
minimal clinically important difference (MCID) was reported
to be 2 points [21]. The Oswestry Disability Index (ODI) as-
sessed level of disability. The ODI consists of 10 patient-com-
pleted questions in which the response options are presented
as 6-point Likert scales. It is scored from 0 to 5, with O repre-
senting no difficulty in the activity and 5 representing max-
imal difficulty. The scores from each section are totaled and
divided by the total possible score to obtain a final percent-
age of disability, with a higher percentage indicating greater
disability [22]. The Polish version of the Oswestry Disability
Index was used, which is a reliable and valid instrument for
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Enrollment

| Assessed for eligibility (n=80) |

Excluded (n=82)
« Not meeting inclusion criteria (n=15)

« Declined to participate (n=1)
« Other reasons (n=0)

| Allocated (n=64) |

Allocation

Allocated to intervention PIR (n=20)
« Received allocated intervention (n=20)
« Did not receive allocated intervention (n=0)

Allocated to intervention KT (n=21)
« Received allocated intervention (n=21)
« Did not receive allocated intervention (n=0)

Allocated to KT-PEBO (n=23)
« Received allocated intervention (n=23)
« Did not receive allocated intervention (n=0)

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

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

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

Analysed PIR group (n=20)
« Excluded from analysis (n=0)

Analysed KT group (n=21)
« Excluded from analysis (n=0)

Analysed KT-PEBO group (n=23)
« Excluded from analysis (n=0)

Figure 1. Consort flow diagram.

measurement of disability in Polish-speaking patients with
lower back pain [23].

Secondary Outcome Measures

The non-invasive MyotonPRO® diagnostic tool (Myoton AS,
Tallinn, Estonia) was used to measure biomechanical proper-
ties in the lumbar region after causing mechanical deforma-
tion of the soft tissue by applying 15-ms mechanical pulses
and a mechanical force of 0.40 N. All measurements were tak-
en in the supine position with hands positioned to the side of
the body. The assessors were blinded to participant group as-
signments. The erector muscles of the spine were examined
at the L2 spinous process level at the same points on both
sides. Myotonometry was performed using a device that ap-
plies small compressive forces to the skin and measures defor-
mation of superficial tissues. The probe of the device (3-mm
diameter) was placed perpendicular to the surface of the skin,
and the device program distributed 5 mechanical impulses to
the muscles and recorded frequency (Hz), dynamic stiffness
(N/m), relaxation time (ms), state of tension, and tissue visco-
elasticity [24]. According to the MyotonPRO® website, muscle

stiffness refers to the ability to resist changes in muscle shape
caused by an external force. The mechanical stress relaxation
time characterizes the tissue’s recovery time from such dis-
placement. Maintaining structural stability depends on rest-
ing muscle tension. Higher muscle tension or stiffness results
in faster shape recovery and a lower value obtained (https://
www.myoton.com/ accessed: 2024-08-28).

The analysis was based on the mean value of 3 consecutive
measurements on the dominant (D) and contralateral sides
(CS). The myotonometer between-day and intra-rater reliabil-
ity was reported to be acceptable when used to measure mus-
cle tone and stiffness in young adults with chronic LBP in an
outpatient setting [25].

Interventions

The study was realized in a private clinic by a physiotherapist
experienced in manual therapy. Muscle shortness and tight-
ness were treated by manual self-stretching. The participants
underwent post-isometric muscle relaxation for their erector
spinal muscle (PIR). They did 3 sets of PIR exercises for 7 days.
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Figure 2A. Post-isometric muscle relaxation exercise.

In each treatment series, the participants did 5 repetitions of
muscle tension and relaxation. Each tension phase lasted 5-7
seconds, followed by a 3-4-second relaxation phase where
they stretched the erector spinal muscle [17-19]. The patients
performed the exercise lying on their sides, assuming a flex-
ion position with head bent and holding the knees with the
hands. The tension phase of the erector spinal muscle was an
attempt to straighten the whole body, with the hands holding
the knees during the exercise. The relaxation-phase stretch-
ing was an attempt to bend the entire body to the maximum,
including the head (Figure 2A).

Participants in the KT group were taped by plaster (3NS-TEX) ac-
cording to the Kenzo Kase’s Kinesio Taping Method Manual [26].
The KT group underwent a 7-day intervention that included an
H-shaped KT of the lumbar spine. The tape was positioned bi-
laterally on the erector spinal muscles parallel to the spinous
processes of the lumbar vertebrae (Figure 2B). The first base
was applied at the level of the twelfth rib, and the patch was
applied with the participants in a bent forward position with
a tension of 15-20%. After participants returned to the start-
ing position, the final base was glued at the level of the sac-
roiliac joints (about 2-3 cm) without tension. The same appli-
cation was made on the other side of the spine. Finally, the
third patch was applied transversely to the first 2 with a ten-
sion correction of 70-80% using the musculoskeletal method,
then the bases of the patch were glued on both sides with-
out generating tension [27]. Figure 2B. Kinesio taping application.

The KT-PEBO group received a placebo KT (blinded), with the
patches applied in an H-shape, similar to the KT group (3NS-
TEX). The same type of plaster was applied from the level of the
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Table 2. ANOVA results on main effects and interactions for pain intensity (NRS), Oswestry Disability Index (ODI) and muscle tone,
stiffness, and relaxation parameter. Significant results are in bold.

Factor F value P value n2
NRS
S Tme 20 o043 040
"""" Gow ~  os  os o002
. Tmexgowp T o1 006
o
S Tme 2065 w001 033
"""" Gow 28 o006 009
 Tmexgowp o7s 046 003
CTome
S Tme 6563 o002 010
"""" Gow ~ oee  oss o002
 Timexgowp 069 060 002
"""" S¢  oss  ox ool
 Timexgoupxside 04 039 0034
CDynamicstiffiess
S Tme 87 o001 010
"""" Gow o7 09 o002
 Tmexgowp Rt 04 0037
"""" S¢ 2755 o100 oo
. Timexgoupxsde 26 0039 008
CRelwationtime
S Tme se0 o004 0089
"""" Gowp o4 03 0015
. Tmexgop s 0323 0039
"""" S¢  ooms o083 00003
. timexgoupxside 13 o241 o046

twelfth rib to the sacroiliac joints on both sides of the spine and
laterally without tension or movement of the participant [27].
Applications had to be maintained for 7 days, if possible. In ad-
dition, subjects from all groups received instructions on how
to perform everyday activities according to the principles of
alignment of the spine. Ergonomic adjustments can prevent
sick leave due to LBP, but the quality of evidence is very low [1].

Statistics

The STATISTICA software package (StatSoft Poland, Cracow,
Poland) was used for analysis. Power analysis and sample size

selection assumed a clinically significant effect size of 20%
change in pain intensity [21,28], and a sample size of 60 par-
ticipants was sufficient to provide a study design with accept-
able power (0.8) at P<0.05.

The Shapiro-Wilk test determined the normality of the data
distribution. Pearson’s correlation coefficient was used to indi-
cate the reliability between 2 measurements on both sides of
the spine in extensor muscle tone (r=0.89), stiffness (r=0.90),
and relaxation (r=0.88) in the whole group (n=64).
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Table 3. Mean, median, standard deviation, and 95% confidence intervals of frequency in the study before (PRE), after (POST), and
1 week after treatment (FOL), on the dominant side (DS) and contralateral side (CS) for the 3 study groups: post-isometric
muscle relaxation (PIR), Kinesio taping (KT), and KT placebo (KT-PEBO).

Tone - frequency [Hz]

DS — dominant side; CS — contralateral side; PIR — post-isometric relaxation; KT-PEBO — placebo; KT — kinesio taping;
SD - standard deviation; CI — confidence interval for SD.

The one-factor (intervention group) parametric or nonparamet-
ric (Kruskal-Wallis test) ANOVA analyzed the differences be-
tween demographics (Table 1). Two-factor ANOVA was used to
compare means between groups using the main effects of the
intervention group (PIR, KT, and KT-PEBO), and treatment time
(PRE, POST, and FOL) for the NRS and ODI. Three-factor ANOVA
was compared between group means using the main effects of
the intervention group (PIR, KT, and KT-PEBO), treatment time
(PRE, POST, and FOL), dominant side (DS), and contralateral side
(CS) for muscle tone, stiffness, and relaxation. The partial eta-
squared (MnP2) test was used as a measure of effect size for a
repeated measures ANOVA, with an eta-square of 0.01 repre-
senting a small effect, 0.06 an average effect, and 0.14 indicating
a large effect [29]. The ANOVA results are presented in Table 2.

The Bonferroni correction method was used for post hoc anal-
ysis. The results are presented in Tables 3-5 as means, medi-
ans, and SD, and graphed as means and 95% confidence inter-
vals (CI) (Figures 3, 4). P<0.05 was assumed to be significant.

Results

Demographics

There were no statistically significant differences between the
3 study groups (P>0.05). There were no differences in age, body
mass, height, BMI index, pain intensity, or disability index be-
tween the groups (P>0.05). The participants’ demographic data
are summarized in Table 1.

Intensity of Resting Pain

There was a significant effect of treatment time (PRE, POST, and
FOL) on pain intensity, but there was no main effect of interven-
tion group (PIR, KT, and KT-PEBO) and no interaction between
intervention group and treatment time (Table 2). Post hoc anal-
ysis showed a significant decrease in the NRS between PRE and
FOL in the PIR group (P=0.0047), and between PRE and POST and
PRE and FOL in the KT and KT-PEBO groups (P<0.001) (Figure 3).
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Table 4. Mean, median, standard deviation, and 95% confidence intervals of dynamic stiffness in the study before (PRE), after (POST),
and 1 week after treatment (FOL), on the dominant side (DS) and contralateral side (CS) for the 3 study groups: post-isometric
muscle relaxation (PIR), Kinesio taping (KT), and KT placebo (KT-PEBO).

Dynamic stiffness [N/m]

DS — dominant side; CS — contralateral side; PIR — post-isometric relaxation; KT-PEBO — placebo; KT — kinesio taping;

SD - standard deviation; CI — confidence interval for SD.

Oswestry Disability Index

There was significant effect of treatment time (PRE, POST,
and FOL). However, there was no effect of intervention group
(PIR, KT, and KT-PEBO) and no interaction between interven-
tion group and treatment time on ODI variable (Table 2). The
post hoc analysis showed a significant decrease in ODI be-
tween PRE and FOL measures in PIR and KT-PEBO groups
(P<0.01), and between PRE and POST, and PRE and FOL in KT
group (P<0.01) (Figure 4).

Lumbar Spine Extensor Muscle Tone, Stiffness, and
Relaxation

There was a significant effect of treatment time (PRE, POST, and
FOL) on muscle tone, but there was no main effect of interven-
tion, time, or site across all intervention groups (Table 2). In
the post hoc tests, muscle tone increased significantly between

PRE and FOL examination, on the CS site, in the KT group only
(P<0.01) (Table 3).

There was a significant effect of treatment time (PRE, POST,
and FOL) on muscle stiffness. There was significant interaction
between time, site, and group, with average effect. However,
there was no main effect of intervention groups. Also, there
was no interaction between time and group (Table 2). In ad-
dition, post hoc tests showed a difference between PRE and
FOL, on the CS site, in the KT group only (P<0.001) (Table 4).

There was a significant effect of treatment time (PRE, POST,
and FOL) on muscle relaxation (Table 2). However, there was
no main effect of the intervention groups on the relaxation
variable. Also, there was no significant interaction between
time, group, and site. In post hoc tests, there was a differ-
ence between PRE and FOL, on the CS site, in the KT group
only (P<0.05) (Table 5).
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Table 5. Mean, median, standard deviation, and 95% confidence intervals of relaxation time in the study before (PRE), after (POST),
and 1 week after treatment (FOL), on the dominant side (DS) and contralateral side (CS) for the 3 study groups: post-isometric
muscle relaxation (PIR), Kinesio taping (KT), and KT placebo (KT-PEBO).

Dynamic stiffness [N/m]

DS — dominant side; CS — contralateral side; PIR — post-isometric relaxation; KT-PEBO — placebo; KT — kinesio taping;
SD - standard deviation; CI — confidence interval for SD.

Discussion

The most important finding in our study was that over treat-
ment time (PRE, POST, and FOL) all 3 intervention groups (PIR,
KT, and KT-PEBO) had reduction of pain and level of disabil-
ity. However, changes in stiffness, frequency, and relaxation
times were observed only in the KT group between PRE and
FOL measurements.

The observed analgesic effect of post-isometric relaxation has
been confirmed [18,20]. It is similar with the specifically used
taping when the elastic tape is applied to the painful area with
tension [15]. The only surprising finding was that analgesic
effect was also obtained in the placebo group (KT-PEBO) and
was similar to those measured in KT and PIR groups. Placebo
taping or sham taping most often does not reduce pain sen-
sations to the same extent as the 2 therapeutic methods men-
tioned above; it is applied without tension and its mechani-
cal impact force to the musculoskeletal system is small [30].

Reports on the effect of tape tension on pain symptoms are
contradictory. In the study of Abbasi et al, substantial pain
reduction was observed using KT compared to placebo tap-
ing after 3 days of therapy [31]. However, in the kinesiotap-
ing application methodology, it is recommended to perform
the application without tension [26]. Macedo et al confirmed
the effectiveness of such use of taping, showing that regard-
less of whether the tape was applied with or without tension,
an analgesic effect was observed after a 3-day treatment with
KT application. However, they noticed that if the intervention
was extended to 10 days, the improvement of the disability
index in patients with LBP was obtained only after the use of
a tape with tension compared to a tape without tension [27].
Parreira et al also indicated that the tension of the tape does
not matter. They conducted a large randomized control trial
designed to test whether KT applied with 10-15% tension was
more effective in reducing pain than a placebo (no tension)
KT application in individuals with chronic low back pain. The
conclusion was that regardless of the tension, the tape does
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Figure 3. Means and 95% confidence intervals of the numerical
rating scale (NRS) values before (PRE), after (POST),
and 1 week after treatment (FOL), for the 3 study
groups: post-isometric muscle relaxation (PIR), Kinesio
taping (KT), and KT placebo (STATISTICA software).

not reduce pain in patients with LBP. They added, however,
that there was a small improvement in global perceived ef-
fect observed only after 4 weeks, but this was not sustained to
12 weeks [32]. Discrepancies in the results of studies on tape
tension may result from the physical activity of patients with
KT application during a time beyond the researcher’s control.
Because the stimulus provided by the tape may depend to a
greater extent on the range of movements performed by the
subject in the taped area. However, this is only a speculation
that requires verification in studies in which this aspect would
be controlled by the researchers.

In the present study, an analgesic effect was observed regardless
of the tension. Two recently published reviews confirm these
observations. In the first systematic review and meta-analy-
sis, Ramirez-Velez et al (2019) compared KT with sham tap-
ing. They found no strong evidence of a beneficial effect of KT
over sham taping, but when both groups ware analyzed inde-
pendently, KT and sham taping groups showed significant im-
provement in several parameters in patients with LBP [33]. The
second review, published in 2020 by Coupler et al, presented
an evidence map that showed that the use of taping in chron-
ic LBP is recommended and has a strong scientific basis [34].

The mechanical properties of paraspinal tissues represent-
ed by stiffness, frequency, and relaxation time measured im-
mediately after the intervention did not show any significant
changes. In the KT group, higher stiffness and frequency val-
ues and shorter relaxation times were observed between PRE
and FOL, on the CS side. However, there were no intergroup
differences in discussed mechanical properties of the para-
vertebral tissues. The lack of changes in the values of these

Figure 4. Means and 95% confidence intervals of Oswestry
Disability Index (ODI) before (PRE), after (POST), and
1 week after treatment (FOL) for the 3 study groups:
post-isometric muscle relaxation (PIR), Kinesio taping
(KT), and KT placebo (STATISTICA software).

parameters with a simultaneous reduction in pain immediate-
ly after the intervention may indicate that the analgesic effect
of the treatment was not related to an actual change in the
functional condition of the muscles. Therefore, the immediate
effect of taping (KT or KT-PEBO) is not based on the treatment
of the tissue itself, but it can be speculated that the sensory
information provided from the taped skin disrupted the pro-
cessing of pain originating from the lower back area. The idea
that sensory mechanism is responsible for the effect of tape
application is consistent with the conclusions from a study on
healthy adults where KT was applied with low tension (25%).
The conclusion was that the sensory input from tape may pro-
vide a sufficient non-nociceptive mechanical stimulation to re-
duce ongoing nociceptive transmission to the spinal cord, but
these hypotheses regarding the mechanisms are purely spec-
ulative and should be followed up with future research [30].
Similarly, in the study on a young, healthy population provid-
ed insight into the mechanisms underlying KT therapy, dem-
onstrating an impact on skin thickness and surface stretching.
Such effects could increase proprioception and allow subjects
undergoing KT to avoid postures and movements associated
with injury or pain. Moreover, the changes in skin thickness
could alleviate swelling associated with many lumbar pain pa-
thologies [14,35]. This effect can be used for physical activity
supporting the treatment or the use of other treatment tech-
niques. Therefore, to achieve the best therapeutic effect, tap-
ing and post-isometric muscle relaxation should be used in
combination with proven treatment techniques. There were
no effects of the intervention on muscle tension, stiffness, or
relaxation time in the soft tissue of the lumbar spine exten-
sor, probably due to the use of KT as a non-combined thera-
py, which is recommended [12,13].
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The alteration in the mechanical properties of muscles following
the application of Kinesio taping (KT) became evident only af-
ter a period of 4 weeks. However, the analgesic effect was still
present. This implies that the mechanism of action of the phys-
iotherapeutic techniques employed herein was different imme-
diately after application compared to a prolonged period there-
after. The increases in frequency and stiffness found between
the PRE and FOL tests in the KT group were present only in the
CS. Such asymmetry of the spine could result from the patho-
logic condition in LBP patients, as cellular, morphological, and
functional muscle characteristics are associated with LBP and
degenerative spine disorders. Thus, they may affect mechanical
properties of contractile elements and elastic connective tissues
that determine flexibility and muscle tension [36]. Therefore, the
multifactorial nature of LBP demands a spectrum of interven-
tions for restoring function to the paraspinal muscles [37,38].

In a study on healthy individuals, stiffness decreased as a re-
sult of myofascial interventions [39]. Our findings suggest that
KT therapy may increase stiffness in LBP patients, which is a
novel observation. The increase in stiffness mentioned above
can be interpreted as positive because these parameters ap-
proach the normative values. Indeed, the tension, stiffness,
and relaxation values in the KT group approached the average
normative values for a given age [8], but only on the CS side.
The stiffness of the erector spinae muscle at the L3-L4 level in
healthy people aged 38.0+12.0 was shown to be 290.12+72.15
on the left side and 301.89+85.04 N/m on the right side [40],
with no side-to-side differences identified when applying t tests
to measurements in LBP and Control groups [41], indicating
the symmetry of stiffness as the normative value.

A systematic review with meta-analysis revealed low-to-mod-
erate certainty of evidence of higher resting multifidus and
erector spinae muscles stiffness; it measured ultrasound-based
measurements or myotonometry in individuals with LBP com-
pared with asymptomatic controls [42]. Another study found
no significant association between pain intensity and muscle
stiffness and tone in chronic LBP. However, an association was
observed between the mechanical properties of muscle and dis-
ability level. Therefore, muscle tone and stiffness measured by
a myotonometer may be reliable outcome measures for assess-
ing intervention-induced changes [40]. Increased back muscle
stiffness could play a role in the persistence of symptoms and
could represent a potential treatment goal in LBP management.
Additionally, muscle stiffness may be used as an outcome mea-
sure for the evaluation of progress in patients with LBP [42].

The present study is limited to the application of Kinesio tap-
ing or post-isometric muscle relaxation alone, which may not

CLINICAL RESEARCH

reflect the current clinical practice of many therapists. An im-
portant limitation of this study was the fairly large age range
of the participants, as other studies reported changes in the
mechanical properties of soft tissues in young adults and
older adults [41], and males and females [43]. The Research
Task Force on Research Standards for chronic LBP chose not
to make specific recommendations for the timing of outcome
assessments because appropriate timing would vary depend-
ing on an intervention. For some treatments (eg, analgesics
or spinal manipulation), the goal may be short-term relief [2].
A standard minimum pain assessment for back pain patients
should integrate pain intensity (VAS or NRS) and pain-relat-
ed disability. As in VAS, a change on the NRS of 20% between
2 time-points of an assessment is regarded as being clinical-
ly significant [28]. The creators of the ODI suggested that a
final ODI score of 20% or less represented no disability [22],
but the minimally clinical important change ODI score is a
unique concept that is likely different for each patient and
that a single value does not appropriately capture change for
everyone [44]. There were no data for muscle activity inter-
pretation [45]. Nonetheless, the limitations of the technology
should not impact the reliability of the analysis since all mea-
surements were consistent across groups. Future research
should focus on the effects of manual interventions with dif-
ferent clinical significance thresholds, depending on acute or
chronic settings, and other intensity of LBP.

Conclusions

KT with or without tape tension or PIR had similar effects in
decreasing the level of resting pain and disability, although
there were no intergroup differences in the numerical pain
scale, the ODI, or selected mechanical properties of the para-
vertebral tissues. Pain reduction was not related to changes
in the mechanical properties of the soft tissue. The pain re-
duction occurred immediately after the intervention, indicat-
ing that the applied stimulus reflexively inhibited the pain in-
formation traveling to the central nervous system. It can be
concluded that the KT with or without tape tension or PIR
were mainly analgesic effects, and should be used as a com-
bined therapy in LBP patients. The methods of KT application
(tension, time, movement, region) may need to be modified
to achieve results that warrant their use.
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