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ABSTRACT

Objectives: The aim of this study was to investigate the effects of exercise and kinesio taping on endurance and joint angle of 
motion applied to women who are new to sports. 

Methods: This study was carried out in the Çorum city. A total of 20 sedentary women with a mean age of 48 ± 6.11, 10 subjects 
and 10 controls, voluntarily participated in the study. While the participants in the subject group were exercising with the application 
of kinesio tape, the control group was exercised with the same content as the subject group. 

Results: When we consider the  results of the statistical analysis, although the effects of exercise and kinesio taping on the body 
weight and body mass index (BMI) values of the participant groups, there was no significant difference between the pre-test and post-
test values (p>0.05). Besides, a significant difference was found between the right and left foot flat leg lifting test (FFLT) values and 
the static balance (SB) and dynamic balance (DB) values before and after the subject and control groups (p<0.05). 

Conclusion: The application of kinesio tape applied with sedentary women together with the exercise was found to be more 
effective than the muscle endurance and angle of motion of the exercise group only. It can be said according to the results of this study 
that kinesio taping, which will be applied alongside exercise, may have positive effects on individuals' performances.
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Introduction

Today, one of the biggest problems of societies 
is that physical inactivity reaches high levels day 
by day. With the development of technology, while 
everyday life has become easier, sedentary life has 
become increasingly common(1,2). Sedentary lifestyle 
causes obesity in women. Obesity increases the 
negative effects of the menopause period(3). Also, the 
sedentary lifestyle increases the risk of developing 
conditions such as diabetes, metabolic syndrome 
and hypertension at an advanced age(4). One of the 
most important indicators of physical activity level 

and physical fitness is endurance(5). Individuals with 
weak muscle endurance cannot continue any work 
for a long time(6). In body muscles that are weak 
in endurance, long-term or repeated loads cause 
muscle fatigue. This causes difficulties in structures 
such as ligaments and tendons that form the joint, 
and injuries and injuries with reduced support to the 
spine(7). 

Joint range of motion (JRM) is the arc of 
motion created by one or more joints together(8). The 
amount of JRM is directly proportional to the rate of 
performing daily living activities and the individual's 
level of functionality.
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In clinical and scientific studies, measurement 
methods such as tape measure, manual goniometer, 
electrogonyometer, and motion analysis systems that 
can evaluate kinematic data are used to determine 
JRM(9).

Kinesio taping technique is used in both healthy 
and various ailments thanks to the application of 
an elastic band that adheres to the skin in harmony 
with the natural structure and elasticity of the 
skin without any limiting effect on joint motion(9). 
Overuse of a muscle or an injury involving that 
muscle causes deformations in the elastic structure 
of the muscle. Kinesio tapes have a structure that is 
compatible with the elastic tissue of the muscle as a 
structure, and it adheres to the skin with its adhesive 
feature, allowing the tissue to rise in the air. Thus, it 
is reported that there is an intense flow of blood and 
lymph under the skin that leaves the air(10,11).

When examined in the literature, kinesio 
taping method; it is found that by supporting muscle 
tissue, it improves muscle strength, increases joint 
stabilization and range of motion(12,13). 

In this study, we aimed to see the possible 
effects of exercise and kinesio taping on endurance 
and range of motion in sedentary women.

Materials and methods

Participants
This study was carried out on sedentary women 

who enrolled in Çorum Municipality Sports Gyms 
for the first time. A total of 20 women, 10 subjects 
and 10 control groups, voluntarily participated in 
the study for 4 weeks. The groups were randomly 
selected, all women were informed before the study 
and the voluntary consent form was signed. Kinesio 
tape application and exercise were applied to the 
women in the subject group at the same time. The 
control group only participated in the exercises. 
After taking the anthropometric measurements 
(height, weight, body mass index) of the participants, 
individuals were applied hip flexion joint motion 
angle measurement, static and dynamic endurance 
test in the straight leg lifting position. 

The present study was approved by the 
Research Ethics Committee of the Hitit University 
of Medical Science and All procedures performed in 
this study on human participants were in accordance 
with the ethical standards of the institution and the 
national research committee, as well as with the 
1964 Helsinki declaration and its later amendments 
and comparable ethical standards.

Exercise protocol
Step Aerobics, Pilates and Static Stretching 

Exercises were applied to all women participating in 
the study for 4 weeks. Aerobic exercise was applied 
2 days a week, 45 minutes in total, with a moderate 
intensity. Pilates Exercise was applied once a week, 
30 minutes in total. Stretching Exercise was applied 
3 days a week for 5-10 minutes after Aerobic and 
Pilates exercises.

Kinesio Taping: Kinesio tape application was 
applied to 10 subjects in the subject group, 2 days a 
week for 4 weeks. Kinesio tapes are 20 cm. length 
and 5 cm. widely glued in the form of I tape according 
to the muscle technique. Kinesio tapes were applied 
to the subject group before the exercises when the 
application area was dry and clean.

Hip Joint Flexion Angle: In the flat leg lift 
test (FLLT) position, individuals were asked to 
raise their right legs first and then their left legs to 
the maximum level by lying on their back on a flat 
ground and the values observed were measured in 
degrees before and after the study.

Static Muscular Force and Endurance Test: 
While the knees were bent in the supine position, the 
scapula was asked to rise forward enough to lift the 
lower angle and the individual was asked to maintain 
this angle for 30 seconds. When the individual breaks 
the angle, the stopwatch is stopped and the time is 
recorded in the recording schedule in seconds (sec).

Dynamic Muscular Force and Endurance 
Test: It is requested from the supine position to lift 
forward from the back of the scapula to get up from 
the ground and return to the supine position. Making 
these two movements complete is recorded as 1 
repetition number (ts). The number of repetitions 
of the patient within 30 seconds is recorded on the 
recording schedule.

	
Statistical Methods
Obtained data were analyzed using SPSS 

Statistics (Version 21; IBM, Armonk, NY, USA). 
Descriptive statistical data were presented by taking 
the arithmetic mean (x̅) and standard deviation (SD) 
values. Shapiro Wilk test was performed to determine 
whether the data showed normal distribution. Since 
the data did not show normal distribution, Wilcoxon 
Signed Rank test protocol was used to compare the 
pre-test averages before and after the kinesio tape 
application, using the one-way Anova test protocol 
to compare the post-test averages. In statistical 
analysis, significance level was accepted as p <0.05.
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Results

The comparison of the experimental and 
control groups before and after the application data 
is presented in Table 1 and Table 2

According to the results of statistical analysis, 
although there was a positive decrease in body 
weight and BMI pre and post-test averages in the 
experimental and control groups, there was no 
statistically significant difference between the 
pretest and post test values of the groups (p> 0.05).

There was a significant difference between 
the experimental and control groups in terms of 
the FLLT right, FLLT left, Static Endurance and 
Dynamic Endurance pretest and posttest mean (p 
<0.05).

 
Discussion

It has been shown in studies that the muscles 
in our body perform their functions in the best way 
and have a good muscle endurance depends on 
strong muscles(14). When the literature is examined, 
many researchers emphasize that pilates exercises 
have positive effects on muscle endurance(15). 
In a study conducted with a 50 person aged 25-
65 years, Kloubec et al. formed two groups, and 
stated that pilates exercises, which they applied 
to the experimental group, for a total of 12 weeks, 
2 days a week, improved body composition and 
also increased muscular endurance(16). In a study 
conducted by Katayifçi et al. with 35 healthy 
participants between the ages of 20-50, individuals 
underwent pilates exercises for 45-60 minutes under 
the control of a specialist physiotherapist, 3 days 
a week for a total of 8 weeks. Body composition, 
muscle strength, flexibility, cardiovascular 
endurance, muscular endurance and balance 
measurements were made. They reported that there 
was a statistically significant increase in muscle 

endurance, immediately after pilates exercise, and 
at 6th and 12th week measurements(17). In another 
study performed in tennis players, it was observed 
that 6-week pilates exercises increased significantly 
in the service speed and abdominal muscle 
endurance of tennis players(18). 

Studies on kinesio banding show that there is 
an increase in the endurance of the kinesio band 
applied to the abdominal muscles and abdominal 
muscle strength(19). Alkan and Yakut reported that 
kinesio banding applied to the abdominal muscles 
and back extensor muscles increased the trunk 
muscle endurance and joint range of motion in a 
study of disabled table tennis athletes(20). In a study 
conducted by Osorio et al., on different banding 
techniques, they reported that the kinesio banding 
technique and endurance of the kinesio banding 
were significantly significant in individuals with 
patellofemoral pain(21). Demirci divided 16 adult 
muscle patients aged 21-46 into two groups; A 
program consisting of trunk stabilization and 
strengthening exercises was applied to one group 3 
days a week for 8 weeks, while kinesyolgic banding 
was applied to the other group. A statistically 
significant increase was observed in all muscle 
strengths of the stabilization + banding group; 
There was also a significant improvement in upper 
extremity endurance evaluation in both groups(22).

In our study, it was seen that the effects of the 
exercises applied on static and dynamic endurance 
caused a significant increase in both groups, while 
the subject group values with kinesio taping 
together with the exercise were significantly higher 
in terms of static and dynamic endurance compared 
to the control group exercising only. In this regard, 
our study gave similar results with the literature. 
It has been proven by the studies conducted that 
reductions in physical activity have serious health 
consequences. Flexibility properties of the muscles 
cannot be preserved and consequently decreases in 
the range of motion of the joint(23). In the review 
made by Lange et al., about pilates exercises, they 
stated that pilates exercises significantly increased 
flexibility and range of motion(24). In a study 
conducted by Karakaş in sedentary women between 
the ages of 30-60, the pilates exercises found a 
statistically significant increase in their range of 
motion(25). Studies have reported that exercises 
to increase range of motion and stretch shortened 
muscles increase mobility in the lumbar region and 
lower extremity(26).

It is reported that kinesio banding application 
increases the active joint motion by stimulating 
the kutenousmechanoresuppers together with the 
physiological changes in the myofascial tissue in 
the relevant region(27). In a study in which kinesio 
band was applied to lumbal extensor muscles, it was 

Variable Group Pre-test
X ± SD

Post-test
X ± SD z p

Body Weight (kg)
Experimental 80,80 ± 10,07 80,50 ± 9,90 -1,000 0,31

Control 81,80 ± 10,67 81,20 ± 10,07 -1,414 0,15

BMI
Experimental 31,11 ± 4,19 31,00 ± 4,16 -,943 0,34

Control 32,66 ± 4,52 32,41 ± 4,18 -1,483 0,13

Table 1: Comparison of Physical parameters before and 
after application of control and experimental group.

Variable Group
Pre-test Post-test

z p
X ± SD X ± SD

FLLT Right (°)
Experimental 76,10 ± 9,74 86,70 ± 14,4 -2,403 0,01

Control 73,10 ±13,58 85,55 ± 18,4 -2,299 0,02

FLLT Left (°)
Experimental 65,10 ± 12,76 79,75 ± 15,7 -2,395 0,01

Control 67,10 ± 13,88 79,10 ± 11,9 -2,705 0,00

SE (sn)
Experimental 5,30 ± 1,16 12,00 ± 2,10 -2,816 0,00

Control 4,30 ± 1,76 9,20 ± 1,87 -2,821 0,00

DE (Rpt.)
Experimental 8,00 ± 1,88 12,10 ± 1,44 -2,809 0,00

Control 4,80 ± 1,75 9,90 ± 1,91 -2,840 0,00

Table 2: Comparison of the control and experimental 
group parameters before and after application.
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shown that the range of motion was increased and 
had positive effects on quality of life(19). Yılmaz et 
al. Showed that there was a statistically significant 
increase in shoulder abduction, adduction, flexion, 
extension active shoulder joint range of motion of 
the kinesio band application applied to the deltoid 
and latissimus dorsi muscles of 20 athletes between 
the ages of 18-26(28). In our study, it was observed 
that the effects of the exercises on hip joint range 
of motion caused a significant increase in both 
groups, while the group in which kinesio taping was 
performed with exercise was significantly higher 
in terms of joint range of motion than the exercise 
group alone.

Conclusion

In our study, muscle endurance and range of 
motion values increased significantly in both groups. 
However, when the subject group was compared 
with the control group, a statistically significant 
difference was found in the subject group. We believe 
that this difference makes the muscle function more 
efficiently thanks to the afferent inputs provided by 
the kinesio band applied to the participants, and the 
stimulation of the band to the muscles. We think that 
this is accompanied by increased blood flow and 
lymph flow in the muscles that are biomechanically 
difficult with the application of kinesio band, and 
increased fascia circulation.

References

1)	 Ozen G, Kafkas ME, Akalan C. Thein fluence of 
birthweight on physicalfitness in children between 8 to 
10 years.Turk J Sports Med. 2019; 54(1), 9-16.

2)	 Pate RR, Pratt M, Blair SN, Haskell WL, Macera CA, 
Bouchard C, et al. Physical activity and public health: 
a recommendation from the centers for disease control 
and the american college of sports medicine. Journal of 
the American Medical Association. 1995; 273(5), 402-
407.

3)	 Vaida N, Khan N. Impact of physical inactivity on the 
health of women in urban Srinagar. CLIO An Annual 
Interdisciplinary Journal of History. 2020; 6(6), 377-
387. 

4)	 Ozen G, Kafkas M, Akalan C. "Urban and rurala 
dolescents’ behavioral regulationin exercise according 
to body weight status. Pamukkale Journal of Sport 
Sciences. 2017; 8(3), 78-88

5)	 Staffo DF, Stier WF. Theuse of fitness test in PETE 
programs. Journal of Physical Education, Recreation 
and Dance. 2000; 71(5), 48-52.

6)	 Liebenson C. Documentation of physical capacity: It’s 
purpose in rehabilitation. Dynamic Chiropractic. 2000; 
18(8).

7)	 Arokoski JP, Valta T, Airaksinen O, Kankaanpaa M. 

Back and abdominal muscle function during stabilization 
exercise. Arch. Phy.sMed. Rehabil. 2001; 82(8), 1089-
1098.

8)	 Norkin CC, White DJ. Measurement of Joint Motion: 
A Guide to Goniometry. 2003; Philadelphia: F.A. Davis 
Company. 

9)	 Keles E, Simsek E, Salmanı M, Simsek TT, Angın S, 
Yakut Y. Examining inter and intra-rater reliability 
of two smart phones applications used in measuring 
jointrange of motion. Journal of Exercise Therapy and 
Rehabilitation. 2016; 3(1), 21-29.

10)	 Drouin JL, McAlpine CT, Primak KA, Kissel J. The 
effects of kinesio tape on athletic-based performance 
outcomes in healthy, active individuals: a literature 
synthesis. JCCA. 2013; 57(4), 356-365.

11)	 Morris D, Jones D, Ryan H, Ryan GC. The clinical 
effects of Kinesio® Textaping: A systematic review. 
Physiother. Theory. Pract. 2013; 29, 259-270.

12)	 Fu TC, Wong AM, Pei YC, Wu KP, Chou SW, Lin YC. 
Effect of Kinesiotaping on muscle strength in athletes-a 
pilot study. JSciMedSport. 2008; 11, 198-201.

13)	 Halseth T, McChesney J, DeBeliso M, Vaughn R, Lien 
J. The effect of Kinesiotaping on proprioception at the 
ankle. J. Sports Sci Med 2004; 3, 1-7.

14)	 Bernardo LM. The effectiveness of Pilates training in 
healthy adults: An appraisal of the research literature. J. 
Bodyw. Mov. Ther. 2007; 4, 106-110.

15)	 Moreland J, Finch E, Stratford P, et al. Interraterreli 
ability of six tests of trunk muscle function and 
endurance. J Orthop Sports PhysTher. 1997; 26, 200-
208.

16)	 Kloubec J. Pilates for ımprovement of muscle endurance, 
flexibility, balance and posture. Journal of Strength and 
Conditioning Research. 2010; 24(3), 661-667. 

17)	 Katayifci N, Duger T, Unal E. Effects of clinical Pilates 
exercises on physical fitness of healthy subjects. Journal of 
Exercise Therapy and Rehabilitation. 2014; 1(1), 17-25.

18)	 Sewright K, Martens DW, Axtell RS, et al. Effects of 
six weeks of Pilates mat training on tenis serve velocity, 
muscular endurance, and the irrelationship in collegiate 
tenis players. Med. Sci. Sports Exerc. 2004; 36, 167.

19)	 Celiker R, Guven Z, Aydog T. Kinesiology taping 
technique and its application areas-review. Turk J Phys 
Med Rehab. 2011; 57, 225-235.

20)	 Alkan D, Yakut Y. Investigation of the effects of soft 
orthotics and kinesio taping lumbar support on pain, 
trunk muscle endurance and physical performance 
in physically disabled table tenis athletes. Journal of 
Exercise Therapy and Rehabilitation. 2020; 7(1), 28-37.

21)	 Osorio AJ, Vairo LG, Rozea DG, Bosha JP, Millard LR, 
Aukerman FD, Sebastianelli, JW. The effects of two 
therapeutic patello femoral taping techniques on strength, 
endurance, and pain responses. PhysicalTherapy in 
Sport. 2013; 14, 199-206.

22)	 Demirci C. Effects of trunk stabilization exercises and 
kinesio taping application on trunk control and upper 
extremity function in adult muscle diseases. Doctoral 
Thesis, Health Sciences Institute, Hacettepe University. 
2015; Ankara. 

23)	 Lee M, Shiroma EJ, Lobelo F, Puska P, Blair SN, 
Katzmarzyk PT. Effect of physical ınactivity on major 
non-communi cable diseases worldwide: an analysis of 
burden of disease and life expectancy. Lancet. 2012; 21, 
380 (9838), 219-229.



Effect of exercise and kinesio taping on endurance and joint movement angle in adult women		  643

24)	 Lange C, Unnithan V, Larkam E, Latta PM. Maximizing 
The Benefits of Pilates-Ins Pired Exercise For Learning 
Functional Motor Skills. Journal of Body Work And 
Movement Therapies. 2000; 4(2), 99-108.

25)	 Karakas MM. Investigation of the effect of pilates 
exercises on joint range of motion and some flexibility 
parameters in sedentary women aged 30-60 years. 
Master Thesis, Health Sciences Institute, Istanbul 
Gelisim University. 2017; Istanbul.

26)	 Ozcan E. Conservative Treatment of Patients with Low 
Back Pain. In: Ozcan E (ed), Ketenci A, Low Back 
Pain Diagnosis and Treatment, Nobel bookhouse. 2002; 
İstanbul.

27)	 Medeni OC., Baltacı G., Vayvay GD. Acute effect of 
kinesio tape muscle technique on hamstring flexibility 
and pain during stretching. Turkish Journal of 
Physiotherapy and Rehabilitation. 2015; 26(2), 73-77.

28)	 Yilmaz E, Ozen G, Efdal A. Effects of shoulder range of 
motion of kinesio tape application in basketball players 
and volleyball players. 16th International Sport Sciences 
Congress, Procedding Book. 2018; 205-207. 

–––––––––
Corresponding Author: 
Emrah Yılmaz

Email:dremrahyilmaz@hotmail.com
Email:emrahyilmaz@hitit.edu.tr 
ORCID ID: 0000-0002-0857-5015
(Turkey)


