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Immediate effects of kinesiotaping of the neck
on lung function and respiratory muscle
strength in stable COPD patients

Natychmiastowy wptyw kinesiotapingu szyi na czynnoS$c¢ ptuc i site miesni oddechowych u
stabilnych pacjentéw z POChP

Mira Abdelaziz Alsaeedi'»B.C.D.EF) Manijiri Suhas Kulkarni2.B.C.DEF)
Gopala Krishna Alaparthi'(A.B.CD.EF) Kalyana Chakravarthy Bairapareddy(A.B.C.D.EF)

'Department of Physiotherapy, College of Health Sciences, University of Sharjah, Sharjah, United Arab Emirates
2Independent Researcher, India

Abstract

Background. Chronic obstructive pulmonary disease (COPD) is complicated by the presence of frequent and recurrent acute
exacerbations. The patients are asymptomatic and stable in the early stages. They develop weakness of primary respiratory muscles and
use accessory muscles which lead to postural changes. The forward head posture in the neck is very common in COPD patients due to
increased usage of accessory muscles and aging changes. The objective of this study is to determine the immediate effect of Kinesio-
taping on lung function and respiratory muscle strength in stable COPD patients and age matched healthy individuals.

Methods. 20 stable COPD patients and 20 age matched asymptomatic participants were assessed for the pulmonary function test by
Spiro lab machine and respiratory muscle strength using Micro RPM machine before applying the KT. The outcomes were repeated 30
minutes after applying the KT for correcting the forward head posture. The with-in group and between group comparison of the
variables before and after the application of KT was done using student t-test.

Results. A significant correlation was found in the baseline parameters of age (p = 0.011); PEF (p = 0.004) and physical activity levels

(p = 0.039). The application of Kinesio tape proved to be beneficial by improving the lung and respiratory parameters of FVC (p = 0.002)
and MEP (p = 0.22) among the COPD group.

Conclusions. Our study concluded that, application of kinesio-tape can be an adjunct to conventional breathing exercises for COPD

patients. There is improved lung function and reduced rate of perceived exertion after application of kinesio-tape.

Key words:
chronic obstructive pulmonary disease, kinesio-taping, forward head posture, lung function

Streszczenie

Wprowadzenie. Przewlekta obturacyjna choroba ptuc (POChP) jest powiktana obecnos$cig czestych i nawracajacych ostrych zaostrzen.
We wczesnych stadiach pacjenci sa bezobjawowi i stabilni. Pojawia sie u nich ostabienie podstawowych mie$ni oddechowych, wtedy
wykorzystuja miesnie pomocnicze, co prowadzi do zmian postawy. Przesuniecie gtowy do przodu jest bardzo czeste u pacjentéw

z POChP z powodu zwiekszonego uzycia miesni pomocniczych i zmian zwigzanych z wiekiem. Celem tego badania jest okreslenie
bezposredniego wptywu kinesiotapingu na czynno$¢ ptuc i site mie$ni oddechowych u stabilnych pacjentéw z POChP i zdrowych os6b
w tym samym wieku.

Metody. 20 stabilnych pacjentéw chorych na POChP i 20 oséb bezobjawowych w tym samym wieku poddano ocenie pod katem
czynno$ci ptuc aparatem laboratoryjnym Spiro oraz sity mie$ni oddechowych przy uzyciu aparatu Micro RPM przed zastosowaniem KT.
Pomiary powtérzono po 30 minutach od zastosowania KT do korekcji przedniego ustawienia gtowy. Poréwnanie zmiennych w grupie
i miedzy grupami przed i po zastosowaniu KT przeprowadzono za pomocg testu t-Studenta.

Wyniki. Stwierdzono istotng korelacje w wyjsciowych parametrach wieku (p = 0,011); PEF (p = 0,004) i poziomu aktywnosci fizycznej
(p = 0,039). Zastosowanie kinesiotapingu okazato sie korzystne, poprawito parametry ptucne i oddechowe FVC (p = 0,002) i MEP

(p = 0,22) w grupie pacjentéow w POChP.

Whioski. W naszym badaniu stwierdzono, ze zastosowanie kinesiotapingu moze stanowi¢ uzupetnienie konwencjonalnych ¢wiczen
oddechowych u pacjentéw z POChP. Po zastosowaniu kinesiotapingu nastepuje poprawa czynnosci ptuc i zmniejszenie odczuwanego

wysitku.

Stowa kluczowe
przewlekta obturacyjna choroba ptuc, kinesiotaping, pozycja gtowy do przodu, czynnos¢ ptuc

122 www.fizjoterapiapolska.pl



Introduction

Chronic Obstructive Pulmonary Disease (COPD) is characte-
rised by persistent respiratory symptoms and progressive air-
flow obstruction [1, 2]. It is a common condition
encompassing chronic bronchitis and emphysema [3, 4]. It is
complicated by the presence of frequent and recurrent acute
exacerbations. These persisting symptoms and airflow restric-
tions occur due to alterations in the respiratory system, resul-
ting from hyperinflation of sacs of the alveoli and consequent
destruction [5]. The patients are asymptomatic and stable in
the early stages. They develop weakness of primary respirato-
ry muscles and use accessory muscles which lead to postural
changes. The forward head posture in the neck is very com-
mon in COPD patients due to increased usage of accessory
muscles and aging changes [6].

Kinesio taping (KT), developed by Dr. Kenzo Kase, uses
a cotton tape with a hypoallergic adhesive layer. It has the
ability to stretch to 140% of its original length [7, 8]. It was
primarily used in musculoskeletal disorders, but recently has
gained a lot of popularity in the non-musculoskeletal disor-
ders as well [9]. The beneficial results are seen due to a com-
bination of biomechanical, circulatory, analgesics and
exteroceptive effects [7, 8]. The tape can be used for either
stimulatory or inhibitory effect, solely depending on the tech-
nique of application [9].

KT is used for correction of the forward neck posture in COPD
as it promotes muscle activation and reduces the abnormal mu-
scle tension, thus strengthening the muscles [3,10]. Earlier stu-
dies indicated that the strengthening of primary inspiratory
muscles help in reducing dyspnea in COPD patients. The inhi-
bition of accessory muscles and promotion of activity of diaph-
ragm and external intercostals have also been proved to reduce
the perception of dyspnea. Kinesio-taping has been used in the
carlier studies to reduce the activity of accessory muscles in
COPD patients. The activity of these muscles during normal re-
spiration can be inhibited by correction of abnormal posture
and teaching correct breathing pattern [3, 11, 12].

Literature shows that, there are a limited number of studies in
which the effect of KT was seen on the respiratory parameters
and dyspnea in COPD patients [3,7,13-16]. This study is the
first to compare and analyze the effect of Kinesio taping on
lung function by stabilizing weak neck muscles of forward
head posture and thus promote the lung function use in COPD
patients and healthy individual. It will help us understand the
importance as well as the benefits of stabilizing and streng-
thening the neck muscles in order to improve the lung func-
tion and respiratory parameters of COPD patients. The
changed in these parameters can be appreciated better by
comparing the values with healthy individuals.

Methodology

This is a non-randomized one-time experimental study de-
sign. The population included were 20 medically stable
COPD subjects and 20 healthy participants aged between 45
to 65 years of either gender. All these patients were screened
according to the inclusion and exclusion criteria: inclusion
criteria: (a) diagnosed with stage I-IIl COPD (mild, moderate,
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severe) according to GOLD criteria; (b) willing to participate
in the study; (c) Healthy individuals without any condition that
would affect the tape application; exclusion criteria: (a) previo-
us use of kinesio-taping within past 2 weeks; (b) any other in-
tervention for the correction of forward head posture; (c)
having skin sensitivity against kinesio-taping; (d) having recent
scar, lesion or incision in the area of kinesio-taping application;
(e) Malignant tumors; (f) Severe Pulmonary Artery Hyperten-
sion; (g) Previous neck trauma; (h) Bedridden patients.

The outcomes were measured by the co-investigators (a quali-
fied Physiotherapists). The primary investigator applied the ta-
pe apply at the patient’s house. The co-investigators were
blinded about the application of the taping sequence. Conve-
nience Sampling method was used to allocate the samples. Ap-
proval was obtained from Sharjah University and the Senior
Citizen Service Department. COPD patients visiting outpatient
department for Physiotherapy were explained about the study
and those interested were included in the study after obtaining
consent. Baseline measurement of height, weight and physical
activity level with the use of IPAQ questionnaire was done.

Procedure of application of Kinesio-taping

Kinesio-taping for forward head correction was done by apply-
ing rock tape type which is highly recommended by most of
the researchers. Placing the cervical spine into flexion, the po-
sterior cervical muscles were stretched. Two Y’ strips starting
from the base of the hairline, continuing down along the erec-
tor spinaec muscle with 25% stretch to each strip was applied
Then, one standard ‘I’ strip was applied horizontally across the
shoulder area with 75% stretch as seen in Figure 1. This helped
to re-educate the muscles, facial correction and normalize the
posture [3, 17, 18].

Figure 1. Kinesiotape applied for forward neck posture
correction
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Procedure of measurement of respiratory muscle strength
With Micro Rpm, each participant had their own mouthpiece
and the device was sanitized after each use. The participant per-
formed 3 maximum inspiratory breaths before applying the KT
and 3 maximum expiratory breaths. During the Maximal inspi-
ratory pressure (MIP) and Maximal expiratory pressure (MEP)
measurement the participant was asked to hold the gauge with
both hands and to close his or her lips firmly around the flanged
mouthpiece. We applied a nose clip to avoid nasal air leak. For
the MEP maneuver, the participant was asked to inhale as much
as possible and then to exhale maximally for more than one se-
cond against the resistance of the gauge. For the MIP maneuver
the participant was asked to exhale as much as possible (to resi-
dual volume) and then to inhale maximally for more than one
second against the resistance of the gauge [19]. All measure-
ments were recorded for analysis from sitting position as seen in
Figure 2. All subjects completed a minimum of three trials with
the best (highest) test result kept for analysis.

Lung function test

A computerized spirometer with a standard mouthpiece was
used to measure the lung function following the guidelines
of the American Thoracic Society (ATS). This computerized
spirometer conducts the breathing tests and calculates an in-
dex of test quality and control. FVC, FEVI1, FEVI1/FVC,
VC, and IC measurements are made with subjects in a sitting
position.

Prior to commencement of the testing, all subjects were fa-
miliarized with the test procedures and were allowed to do
3 trials before the application of KT and 3 trials after the
application of KT. While performing spirometry, each sub-
ject had their own mouthpiece made of cardboard without
teeth grip, and the subject held the mouthpiece tightly with
the nose closed with the nose clip. The spirometer was sa-
nitized after the use of each individual. All subjects com-
pleted a minimum of three trials with the best (highest) test
result kept for analysis. A minimum 3-minute rest was gi-
ven between each trial. All the subjects were given the sa-
me instructions while performing the tests to avoid bias
[20].

Data analysis

SPSS Version 22.0 was used for data analysis. Descriptive
statistics were used to present the demographic data, seve-
rity of COPD based on PFT values. The Shapiro—Wilk and
Levene tests were used to evaluate the normality and ho-
mogeneity of the data. The t-test for independent samples
and Mann—Whitney U test was used to compare baseline
characteristics and A values. Paired t test and Wilcoxon test
was used to compare variables before and after treatment
in each group. Pearson correlation coefficient test was used
to study the correlation of respiratory muscle strength va-
lues with age, body mass index and physical activity le-
vels.

Figure 2. Measuring MIP/MEP
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Figure 3. Lung function test
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Results

Table 1. Demographic characteristics: Comparison of participant characteristics at the baseline using Independent ‘t’ test

Characteristics COPD (n = 20) NON-COPD (n = 20)
Mean * SD Mean £ SD

Age [year] 5490 +7.12 48.85+7.27 0.011*
BMI [kg/cm?] 28.45+3.74 29.54+5.95 0.493
MIP absolute [cmH,0) 58.45+10.94 65.20+11.66 0.067
MEP absolute (cmH,0O) 69.95 £13.92 72.50+12.20 0.542
FVC [L/s] 1.85+0.57 2.18£0.52 0.070
PEF [L/s] 2.50+0.91 3.32+0.79 0.004*

*p < 0.05 = significant ; BMI- Body Mass Index; MIP- Maximal inspiratory pressure; MEP- Maximal expiratory pressure; FEVI- Forced expiratory volume at st
second; FVC- Forced vital capacity; PEF- Peak expiratory flow;

The baseline characteristics were comparable between COPD  ble with non-COPD individuals included in our study. The PEF
and non COPD individuals for BMI, MIP, MEP and FV. Howe-  values were low in COPD participants compared to non-COPD
ver, the age of COPD individuals was not statistically compara-  individuals; the difference was statistically significant.

Table 2. Demographic characteristics: FEV1 AND MET at the baseline using Mann Whitney U test

COPD (n = 20) NON-COPD (n = 20)
Median Median
FEVI (L/s) 1.16(0.93, 1.27) 1.22 (0.97, 1.92) 0.597
Physical activity (MET minutes  1918.50 (822.00, 4315.50) 5811.00(2137, 9292) 0.039*
per week)

*p < 0.05 = significant ; FEVI- Forced expiratory volume at 1st second; MET- Metabolic equivalent

No significance seen when the mean effects of taping on  Application of KT showed a significant positive result in the
FEV1 were compared in between the COPD and non-COPD  FVC (p = 0.02) and MEP (p = 0.022) values in the COPD group.
group were compared. (Table 2) In the healthy group, no significant changes were seen (Table 3).

Table 3. Comparison of effect of kinesio-taping on lung function and respiratory muscle strength on COPD and Non-COPD
participants (mean changes within the group)

COPD (n = 20) Non-COPD (n = 20)
Variables Pre-KT Post-KT Pre-KT Post-KT
Mean * SD Mean * SD Mean * SD Mean * SD
FVC [L/s] 1.85+0.57 2.17+£0.49 0.002* 2.18+£0.52 221 +0.67 0.752
PEF [L/s] 2.50+0.91 2.68 £0.76 0.069 3.32+0.79 3.36+0.59 0.805
MIP [cmH,O] 58.45+10.94 61.40+10.82 0.054 67.25+10.18 68.20 + 10.09 0.178
MEP [emH,O] 69.95+13.92 72.80 £ 14.03 0.022%* 72.50 £12.20 73.30+£10.53 0.328

*p < 0.05 = significant; MIP- Maximal inspiratory pressure; MEP- Maximal expiratory pressure; FVC- Forced vital capacity,
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No significance seen when the mean effects of taping on
FEV1 were compared in between the COPD and non-COPD

No significance seen on comparing MIP MEP with age, BMI
and physical activity levels among all participants (Table 5).

group were compared (Table 4).

Table 4. Comparison of effects of kinesio-taping on FEV1 in COPD and Non-COPD participants (between two groups)

COPD (n = 20)

Pre (Median) Post (Median)

Non-COPD (n = 20)
Pre (Median) Post (Median)

FVC [L/s] 116 (0.93,1.27)  1.24 (1.13, 1.42)

*p < 0.05 = significant; FVC- Forced vital capacity;

122(0.97,1.92)  1.29(0.96, 1.77) 0.72

Table S. Correlation of MIP and MEP (cm H20) values with age, BMI and Physical activity levels (MET minutes per week) in
all the participants

Age in years —0.15 0.51 —0.296 0.20
BMI in kg/m? 0.36 0.11 0.13 0.55
MET minutes per week 0.27 0.23 —0.64 0.78

*p < 0.05 = significant ; BMI- Body Mass Index; MIP- Maximal inspiratory pressure; MEP- Maximal expiratory pressure;

Discussion

The primary aim of this study was to find out the effects of
kinesio-taping on forward neck posture seen in COPD pa-
tients as compared to the healthy individuals. Furthermore,
the effects of taping on the respiratory parameters were asses-
sed as well. The baseline demographic values were checked
for any significance with the MIP and MEP values in all the
participants.

We compared age, the values of BMI, MIP, MEP, FVC and
PEF between the two groups- COPD versus non-COPD. A
positive significance was seen in the parameters of -age and
PEF. The COPD patients were on the higher age range as
compared to the healthy individuals. This can be supported by
the fact that; the chances of individuals being affected by
COPD increase with age. Older the population, higher the risk
of developing pulmonary diseases. There are a few possible
explanations — first, the age-related structural changes as well
as the functional changes may lead to an increase in the su-
sceptibility of pathological changes causing COPD or any
other lung disease. In other words, aging may be a causative
factor for COPD. Secondly, the cumulative harmful effects of
life-long hazardous habits can be observed with in the older
age [21].

The mean vales of the peak expiratory flow rate seen in
COPD is lower than the healthy group. The comparison
shows a significant result. PEF can be used as a measuring to-
ol for measuring the airflow obstruction in COPD patients.
PEF has usually been correlated with FEV1, but in our study,
we did not find any such correlation while taking baseline
measurement [22].
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The FEV1 and physical activity levels were compared at
the baseline and the median values were calculated. A posi-
tive significant value was obtained with the COPD popula-
tion having a much lower activity level as compared to the
non-COPD group. However, no relation between the FEV1
and both the groups was perceived. It is understandable as
to why the physical activity levels would be lower in
COPD subjects, considering the lung pathology. A study
associated decreased physical activity with a decline in
lung and heart function, muscle weakness and systematic
inflammation [23,24]. Along with the pulmonary insuffi-
ciency, daily activities also depend on the limb strength.
The term muscle weakness not only talks about the respira-
tory muscles, but it also encompasses the limb muscle we-
akness which affect and alter an individual’s capacity to
perform their daily functions without experiencing exertio-
nal dyspnoea [25].

Both the groups were given the intervention- of applying
kinesio-tape, and the pre and post respiratory parameters
were assessed. In the COPD group, a significant improve-
ment was seen in FVC and MEP values. This finding can
be corroborated with the results of a study conducted by
Tomruk et al [14]. However, they applied the tape for six-
weeks, which is about 12 sessions. Another study, the parti-
cipants were given a one-session intervention, similar to
our study, but did not find any beneficial results in the pa-
rameters. The improvement in these values can be expla-
ined by the fact that kinesio-tape has a positive effect on
muscle activation by reducing the stress caused by malali-
gnment or overuse [9, 26-28]. Results from the study con-
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ducted by Malehorn’s et al also supported our findings [29].
No significant changes were seen in FEV1 values in both the
groups.

We also compared the MIP AND MEP values with age, BMI
and MET. No significant correlation was noted. A study con-
ducted by Nambiar VK and Ravindra S, compared the age,
weight and height with MIP and MEP among healthy indivi-

fizjoterapia poiska  n—— S

Conclusion

This study concludes that, kinesio-taping improved the pulmo-
nary function test parameters immediately after the application.
However, KT has no immediate effect of respiratory muscle
strength in both COPD and age matched non COPD individu-
als. Furthermore, we summarized that the age, BMI and the
physical activity levels had no significant correlation to the

MIP and MEP values. There is limited literature regarding the-
se effects, and has a lot of scope for future studies.

duals of both genders [30]. They found a statistically signifi-
cant negative correlation, which means the value decreased
with age, unlike our study. Another study conducted by Shri-
pad I and Nagarwala R concluded that BMI does not affect
the MIP and MEP values [31]. This result corroborates with
our results. However, in our knowledge, this is the first study
to compare with MIP and MEP values with MET in COPD
subjects.
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