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ABSTRACT
Background: This study was designed to inspect the effects of integrated neuromuscular inhibition technique (INIT) 
and kinesiotape (KT) on upper trapezius myofascial trigger points. 
Methods: Sixty subjects with active trigger points (53 females and seven males) were divided haphazardly into three 
equal groups. Group "A" received INIT three times/week while group "B" received KT twice per week for four weeks. 
Group "C" (control group) didn’t receive any treatment but follow instructions. Visual Analogue Scale (VAS), Arabic 
Neck disability index (ANDI) and cervical range of motion (CROM) were used to evaluate subjects at two intervals 
(pretreatment and post-treatment). 
Results: Statistical analysis shown that there was a significant change within-group of VAS, ANDI, side bending at both 
side pre-post treatment at groups A, B and C while (p<0.05). Between-group analysis there was no significant change 
in pre value of all variables as (p>0.05) while post-treatment there was a significant change in all variables as (p<0.05). 
Conclusion: INIT and KT are most effective methods in the management of subjects with active trigger points at upper 
trapezius myofascial trigger points with superiority for INIT. 
Keywords: integrated neuromuscular inhibition technique, kinesiotape, myofascial trigger points.
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INTRODUCTION
Myofascial pain syndrome (MPS) is current musculoskel-
etal pain disorder that affects the majority of chronic pain 
population [1,2]. The existence of trigger points identifies 
it. According to Shah et al., (2016) trigger points were de-
scribed as” hyper-excitable points within a rigid line of 
skeletal muscles” [2]. This syndrome usually associated 
with tenderness, spasm, movement limitation and referral 
pain. These active points are usually seen in the upper fiber 
trapezius as a result of overload and microtrauma [3,4].
Trigger points can be classified according to pain intensity 
into active and latent depending on the characteristic of 
pain. Active trigger points refer pain at rest without any 
pressure and during activity while latent trigger points 
refer pain only during direct pressure [2]. Trigger points 
perpetuated by abnormal posture and emotional disorders 
[5]. The most widespread management approaches that are 
used for handling of this points are needling therapies [6], 
Integrated Neuromuscular Inhibition (INIT) [7], Muscle 
Energy Techniques (MET) [7], Strain Counter Strain (SCS) 
[8], LASER [9], Ischemic Compression (IC) [10], Kinesio-
tape (KT) [11] and spray and stretch technique [12].
The efficacy of INIT in the management of subjects with 
excitable points reported in many trials [9,13,14]. It was 
supposed that the refinement in pain intensity, function 
and range of motion due to the increased blood supply by 
intermittent pressure, muscle relaxation by SCS and tone 
reduction by MET. The other treatment option in the man-
agement of excitable points was kinesiotape (KT).  In the 
current period, KT strongly entered in the management of 
this points due to its role in increasing blood supply, im-
prove lymphatic fluid flow and restore muscle function 
[15,16]. Numerous researchers confirmed a weighty role 
of KT on decrease pain intensity [11,17,18,19]. Improve 
range of motion and neck function [17,19]  
The poor relationship between radiographic confirmation 
and medical signs lead to great interest in the causes and 
management of these excitable points [20]. The uncertain-
ty increased due to lack of scientific evidence to support 
particular treatment approaches for subjects with active 
trigger points. Therefore, the physical therapist has a dif-
ficulty and distraction in choosing the most appropriate 
method of treatment for each subject [21]. Furthermore, 
the absence of passive control group that doesn’t receive 
treatment in almost of clinical trials makes it so difficult 
to distinguish between the efficacy of management and 
the normal pathway of the disorder. So, this research was 
conducted to contrast the efficacy of INIT and KT in the 
refinement of pain, function, and range of motion (ROM) 
in subjects with upper trapezius active trigger points and 
compare it with a control group.
MATERIALS AND METHOD
This research was performed at the treatment center at the 
Faculty of Physical Therapy, Cairo University. The study 
was conducted during the period of eleven months from 
February 2017 to December 2017. The protocol was ac-

cepted by Research Ethics Committee of Faculty of Physi-
cal Therapy (NO: P. T. REC/012/001517) and registered at 
Pan African Clinical Trial Registry. (Registry ID PACTR 
201701001962265).
Specify Sample Size
The size of the sample has been determined using G*Pow-
er (version 3.1.9.2) (Franz Faul, Uni Kiel, Germany). This 
calculation was based on F test.  The type I error was 5%, 
alpha-level was 0.05 and type II error was 95%. The effect 
size (0.506) was calculated on the main outcome (ANDI) 
from a pilot study on nine subjects. The optimal number 
for this research was 51 subjects. 
Assessment of eligibility 
Seventy subjects were assembled from the college (under 
and postgraduate) of physical therapy at Cairo University. 
During assessment for eligibility ten subjects excluded be-
cause five subjects received treatment at past three months 
and five subjects have the degenerative disease as shown in 
figure 1. Sixty subjects received verbal and written explana-
tion for this research. If they decided to participate in this 
research, they signed the agreement form which accepted 
by the Faculty of Physical Therapy. Then they allocated 
randomly by sealed envelopes to three groups: Group (A): 
received INIT for one month three times per week +in-
structions. Group (B) received KT for one month twice per 
week on upper trapezius bilaterally +instructions.  Group 
(C) didn’t receive any treatment, but they follow instruc-
tions for one month, and all of them treated after comple-
tion of the study.   The range of ages from 20 to 26 years 
(14) with average (23.18 ±1.63) years. The weight average 
was (61.43 ±7.4) kg, and the height average was (164.63 ± 
6.29) cm. There was no significant change between groups 
as p-value < (0.46 - 0.84 - 0.63) respectively. 
Inclusion and exclusion criteria
If the subjects had active trigger points at upper trapezius 
bilaterally, they involved in this research. The subjects had 
pain at rest, jump sign at pressure, limited ROM and re-
ferred pain [22]. If they had a history of cervical spine sur-
gery, whiplash injury and any degenerative disease, they 
excluded from this research [23]. 

Figure 1: Flowchart diagram
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Outcome measures
Assessment performed at baseline (before starting of 
treatment) and after one month of study. Outcome mea-
sures were pain intensity which assessed by visual ana-
logue scale (VAS), neck function was assessed by Arabic 
neck disability index (ANDI), and finally, side bending 
motion of the neck was assessed by a cervical range of 
motion (CROM).
Pain intensity:  The pain was assessed by a valid and reli-
able tool (VAS). It’s a line has two ends. One has no pain, 
and the other has worst pain. To determine the pain inten-
sity each subject was instructed to put a point on the line 
[24]. 
Neck function: Assessment of neck function was per-
formed by Arabic neck disability index (ANDI). It is a valid 
and reliable tool in the assessment of neck function [25]. 
It contains ten category/classes. Each category contains 
six choices (0-5) [26]. The subject was asked to choose the 
most choice that describes their function. Then collect the 
number and determine the level of disability. Score from 0 
to 4 no disability, From 5 to 15 this is mild, From 5 to 14 
this is moderate, from 25 to 34 this is severe, more than 34 
this is a complete disability [27]. 
Side bending motion: Left and right side bending were 
assessed by (CROM) (deluxe version-Performance Attain-
ment Associates, Roseville, MN, USA). This equipment has 
a good to excellent inter-rater reliability (ICC 0.73–0.89) 
[28]. The subject was sitting in upright position, and both 
hands rested on the thigh. Hip and knee in flexion 90º, 
CROM was strapped around the head.  The subject was re-
quested to relax both shoulders then side bending the neck 
to one side within the limit of pain then back to starting 
position then bend to the other side while the investigator 
at the front of the subject. 
Integrated neuromuscular inhibition technique:
To reduce tension at the upper fiber of trapezius the subject 
was positioned at supine. The site of trigger point identified 
by asking the subjects about the area of pain then by pincer 
palpation the investigator determines the trigger points. 
Once the trigger points identified intermittent ischemic 
compression started by the pincer grip of trigger point by 
using thumb and index. The pressure applied in an inter-
rupted pathway five seconds on and five seconds off then 
continuously for 90 seconds depending on the tolerability 
of subjects then repeated three times per session. Strain 
counter strain started by applying pressure at trigger point 
and asked the subject about the level of pain. The subject 
head was passively side bending towards the affected side 
by one hand of the investigator. The other hand held the 
subject’s forearm and moved the affected side shoulder 
passively to 900 of abduction while monitoring the trigger 
point pain then asked the patient about the degree of pain. 
If pain decreased by 70% from the beginning the position 
maintained for 90 seconds and repeated three times/ses-
sion. After finishing strain counter strain muscle energy 
technique started. The affected side shoulder was stabilized 

by one hand of the investigator and the other hand on the 
mastoid area at the side of the head. The subject was re-
quested to move the stabilized shoulder and ear towards 
each other. The contraction was maintained for seven sec-
onds with 20% of maximum voluntary contraction. Then 
the muscle stretched for 30 seconds. This technique repeat-
ed three times per session [9,13,14]. 
Kinesiotape: 	
The sensitivity test was examined before applying kinesio-
tape. A small part of the tape was applied on the inner as-
pect of the arm for a day. Next day the tape was removed 
and if there was a reaction the subject was excluded but 
if no reaction the tape was applied. The subject would be 
seated in a comfortable position. The part to be taped was 
exposed, and the skin was shaved and cleaned with alco-
hol. For applying the Kinesio tape on upper trapezius, the 
tape was measured from the origin of muscle at the hairline 
to the insertion at the center of the acromion (I strip). Ki-
nesio tape was taped firstly at the insertion at the acromion 
in the resting state. Then the subject was asked to stretch 
upper trapezius by applying side bending to opposite side 
and rotation to the same side with slight flexion. The Kine-
sio tape was taped with 10% tension over the muscle to the 
point of origin [11,18].
Treatment instructions:
All groups were given the following instructions [29]:
1-Be aware of your posture and change the neck position 
regularly.
2-Avoid maintaining the neck in a fixed position (pro-
longed static work).
3-Avoid lifting heavy weight on head or shoulder. 
Statistical analysis: 
The data were subjected to Shapiro wilk test to assess the 
normality of data. All variables were not normally dis-
tributed so non- parametric test was used (SPSS version 
23) (IBM Corp, New York, United States). To detect the 
difference within each group, Wilcoxon signed ranks test 
was used. To determine the difference between groups 
at pre-treatment value and post-treatment values Krus-
kal-Wallis test was used. Alpha level was 0.05. 
Characteristics of subjects:  
Age, weight, height was normally distributed, so ANOVA 
was used to test the difference between groups as shown in 
table 1.

Table 1: characteristics of subjects; age, weight, and 
height

Mean value 
±SD “A”

Mean 
value± SD 

“B”

Mean val-
ue± SD “C”

f- 
value

p-val-
ue

(Age) years 22.85±1.46 23.20±1.67 23.5±1.76 0.79 0.46

(Weight) 
kg 61±8.5 61.05±6.5 62.25±7.37 .178 0.84

(Height)
cm 164.15±8.06 164±4.5 165.75±5.96 0.47 0.63

Alpha level <0.05
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Outcome results: 
Mean values of pre-treatment and post-treatment, standard 
deviation (SD) and percent of change of VAS, ANDI, side 
bending of the head to the left (SB-Lt) and side bending of 
the head to the right (SB-Rt) within groups are shown in 
the table 2. 
The results of VAS: 
The mean value of VAS pre-treatment of group “A” was 
7.65±0.81 while post-treatment was 2.75±0.79. The mean 
difference was 4.9, and the percent of change was -64.05%. 
Wilcoxon signed ranks test exposed that there was a sig-
nificant decline in the mean value of VAS post-treatment 
compared with pre-treatment (p <0.0001). 
The mean value of VAS pre-treatment of group “B” was 
7.35±0.67 while post-treatment was 4.2±0.76. The mean 
difference was 3.15, and the percent of change was -42.85 
%.  Wilcoxon signed ranks test exposed that there was a 
significant decline in the mean value of VAS post-treat-
ment compared with pre-treatment (p<0.0001).  
Table 2: The effect of VAS, ANDI, SB-Lt, and SB-Rt with-

in groups and between groups

out-
comes Groups

Group “A”
Mean 
value 
± SD

Group “B”
Mean value 

± SD

Group “C”
Mean val-
ue ± SD

Between 
groups 

at 
pre- 

treat-
ment

VAS

Pre-treat-
ment 7.65±0.81 7.35±0.67 7.1±0.72

Post-treat-
ment 2.75±0.79 4.2±0.76 5.3±1.78

Percent of 
change -64.05%. -42.85% -25.35%

P- val-
ue < 0.0001 0.0001 0.0005 0.11

ANDI

Pre-treat-
ment 25.9±2.07 24.75±2.75 23.9± 3.05

Post-treat-
ment 10.2±2.37 12.25±2.63 17.75±5.27

Percent of 
change -60.62% -50.51%. -25.73%

p-val-
ue < 0.0001 0.0001 0.0001 0.07

SB-Lt

Pre-treat-
ment 34.45±4.24 31.25±3.27 32.7±5.1

Post-treat-
ment 44.85±0.67 40.65±2.64 37.15±4.9

Percent of 
change 30.19% 30.08% 13.61%

p-val-
ue < 0.0001 0.0001 0.02 0.051

SB-Rt

Pre-treat-
ment 31.6±6.02 33.2±3.36 32.9±3.61

Post-treat-
ment 44.25±1.83 41.6±2.19 37.85±4.61

Percent 40.03% 25.3% 15.04%

p- val-
ue < 0.0001 0.0001 0.004 0.57

SD-Standard deviation, VAS- Visual analogue scale, 
ANDI- Arabic neck disability index, SB-Lt- Side bending 
to the left, SB-Rt- Side bending to the right. Alpha level 

<0.05.
The mean value of VAS pre-treatment of group “C” was 
7.1±0.72 while post-treatment was 5.3±1.78. The mean dif-
ference was 1.8, and the percent of change was -25.35%.  
Wilcoxon signed ranks test exposed that there was a sig-
nificant decline in the mean value of VAS post-treatment 
compared with pre-treatment (p <0.0005). 
Kruskal-Wallis determined the difference between 
pre-treatment values of three groups and found no sig-
nificant change as (p < 0.11) and chi-square =4.45 
but kruskal-wallis found a significant change between 
post-treatment values of the three groups as (p <0.0001) 
and chi-square =27.35. The pairwise comparison by 
Mann-Whitney found a significant change between 
post-treatment values of group “A” and group “B” as (p 
<0.0001) and between A and C as (p<0.0001) but There 
was no significant change between B and C as (p < 0.12). 
The results of ANDI:
The mean value of ANDI pre-treatment of group “A” was 
25.9±2.07 while post-treatment was 10.2±2.37. The mean 
difference was 15.7, and the percent of change was -60.62%.  
Wilcoxon signed ranks test exposed that there was a signif-
icant decline in the mean value of ANDI post-treatment 
compared with pre-treatment (p<0.0001). 
The mean value of ANDI pre-treatment of group “B” was 
24.75±2.75 while post-treatment was 12.25±2.63. The 
mean difference was 12.5, and the percent of change was 
-50.51%.  Wilcoxon signed ranks test revealed that there 
was a significant decline in the mean value of ANDI 
post-treatment compared with pre-treatment (p<0.0001).
The mean value of ANDI pre-treatment of group “C” was 
23.9±3.05 while post-treatment was 17.75±5.27. The mean 
difference was 6.15, and the percent of change was -25.73%.  
Wilcoxon signed ranks test revealed that there was a signif-
icant decline in the mean value of NDI between pre and 
post-treatment (p<0.0001).  
Kruskal-Wallis determined the difference between 
pre-treatment values of three groups and found no sig-
nificant change as (p <0.07) and chi-square =5.23 but 
Kruskal-Wallis found a significant change between 
post-treatment values of the three groups as (p <0.0001) 
and chi-square =21.03. The pairwise comparison by 
Mann-Whitney found no significant change between 
post-treatment values of group “A” and group “B” as 
(p<0.08), but there is a significant change between A and C 
as (p<0.0001) and B and C as (p<0.005). 
The results of SB-Lt: 
The mean value of SB-Lt pre-treatment of group “A” was 
34.45±4.24 degrees while post-treatment was 44.85±0.67 
degrees. The mean difference was -10.40 degrees and the 
percent of change was 30.19%.  Wilcoxon signed ranks test 
exposed that there was a significant rise in the mean value 
of SB-Lt post-treatment compared with pre-treatment as 
(p<0.0001).
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As shown in the table (2) the mean value of SB-Lt pre-treat-
ment of group “B” was 31.25±3.27 degrees while post-treat-
ment was 40.65±2.64 degrees. The mean difference was 
-9.400 degrees and the percent of change was 30.08%.  Wil-
coxon signed ranks test exposed that there was a significant 
rise in the mean value of SB-Lt post-treatment compared 
with pre-treatment as (p<0.0001).
The mean value of SB-Lt pre-treatment of group “C” was 
32.7±5.10 degrees while post-treatment was 37.15±4.9 
degrees. The mean difference was -4.450 degrees and the 
percent of change was 13.61%.  Wilcoxon signed ranks test 
exposed that there was a significant rise in the mean value 
of SB-Lt post-treatment compared with pre-treatment as 
(p<0.02).  
The difference between pre-treatment values of three 
groups was determined by Kruskal-Wallis and found no 
significant change as (p <0.051) and chi-square =5.95. But 
there was a significant change between post-treatment 
values of the three groups as (p <0.0001) and chi-square 
=34.978. The pairwise comparison by Mann-Whitney 
found a significant change between post-treatment val-
ues of group “A” and group “B” as (p<0.0001) A and C as 
p<0.0001 and B and C as (p<0.034). 
The result of SB-Rt: 
The mean value of SB-Rt pre-treatment of group “A” was 
31.6±6.02 degrees while post-treatment was 44.25±1.83 
degrees. The mean difference was -12.65 degrees and the 
percent of change was 40.03%.  Wilcoxon signed ranks test 
exposed that there was a significant rise in the mean value 
of SB-Rt post-treatment compared with pre-treatment as 
(p<0.0001).
The mean value of SB-Rt pre-treatment of group “B” was 
33.2±3.36 degrees while post-treatment was 41.6±2.19 
degrees. The mean difference was -8.40 degrees and the 
percent of change was 25.3%.  Wilcoxon signed ranks test 
exposed that there was a significant rise in the mean val-
ue of SB-Rt post-treatment compared with pre-treatment 
(p<0.0001).
The mean value of SB-Rt pre-treatment of group “C” was 
32.9±3.61 degrees while post-treatment was 37.85±4.61 
degrees. The mean difference was -4.95 degrees and the 
percent of change was 15.04%.  Wilcoxon signed ranks test 
exposed that there was a significant rise in the mean value 
of right side bending ROM post-treatment compared with 
pre-treatment as (p<0.004).
The difference between pre-treatment values of three 
groups was determined by Kruskal-Wallis and found no 
significant change as (p <0.571) and chi-square =1.12. But 
there was a significant change between post-treatment 
values of the three groups as (p <0.0001) and chi-square 
=26.51. The pairwise comparison by Mann-Whitney found 
that there was a significant change between post-treatment 
values of group “A” and group “B” as (p<0.005) A and C as 
p<0.0001 and B and C as p<0.02. 

DISCUSSION
This research was directed to compare the efficacy of INIT 
and KT in the refinement of pain, function, and ROM in 
subjects with upper trapezius active trigger points. The 
consequences of the present study showed improvement 
in all three groups for all measured variables but the supe-
riority for INIT.  The effect of INIT may be attributed to 
the combined effect of three manual treatment techniques. 
Firstly, intermittent ischemic compression plays its role in 
the reduction of pain by stimulation of A-beta fibers that 
affect the pain gait during pressure and increase circulation 
when the pressure release [9,10,30,31,32]. Secondly, strain 
counter strain allows reduction of pain, improvement of 
function and ROM by placing the muscle at the passive 
shortened position. This position restores normal activity 
of muscle spindle and increases blood supply to the mus-
cle [8,33,34,35].  Finally, muscle energy technique plays a 
key role in decrease pain; improve function and ROM by 
working on autogenic inhibition of muscle. This technique 
performed by applying isometric contraction of muscle 
that leads to activation of Golgi tendon organ that produc-
es relaxation of the muscle.  Furthermore, MET plays an 
important role in increasing range of motion by changes in 
muscle extensibility – reflex relaxation, viscoelastic change 
and stretch changes [32,35]. 
The consequences of this research come in agreement with 
Sibby et al., (2009) who presented the efficacy of INIT in 
the management of upper trapezius trigger points. Seven-
teen subjects involved in the study and divided into two 
groups. One group took “INIT,” and the other group took 
“laser stretch.” Outcomes were measured by Visual numer-
ic scale (VNS), CROM and NDI. The subjects who received 
INIT found a significant improvement in VNS, ROM, and 
NDI [9]. Furthermore, Nagrale et al., (2010) presented the 
role of INIT on the upper fiber trapezius trigger points; 
measures were VAS, NDI, and ROM. Their study had two 
groups; One received MET and the other received INIT. 
Their results showed improvement in two groups but 
the superiority of the second group in all variables [13]. 
Finally, Jyothirmai et al., (2015) studied the role of INIT 
technique in subjects with upper trapezius trigger points. 
Thirty subjects were allocated randomly into two groups; 
group (1) received INIT with the strength program. Group 
(2) received INIT alone. Measures were VAS, CROM, and 
NDI. The consequences of this research indicated refine-
ment in both groups [14].
It was reported that the role of KT in the management of 
MPS needs more randomized clinical trials to interpret its 
effect [19]. But, it has been supposed that KT may play its 
role by increasing blood supply and lymphatic fluid flow as 
a result of lifting effect that creates a wider space between 
the skin and the muscle [16], which may affect muscle 
functions [36].  Moreover, KT provides a positional stimu-
lus to the skin, muscle and fascial structures and providing 
a proper afferent input to the central nervous system which 
in turn leads to a reduction of pain [37]. 
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The consequences of this research are consistent with 
González- Iglesias et al., (2009) who exposed a significant re-
finement in pain intensity and CROM after applying KT for 
a short period in the cases of whiplash disorders [15].  More-
refinement in pain intensity and CROM after applying KT 
for a short period in the cases of whiplash disorders [15]. 
Moreover, Saavedra -Hernandez et al., (2012) showed that 
the subjects with mechanical neck pain that treated with 
KT alone or cervical thrust manipulation alone showed a 
decline in pain intensity and disability and improvement at 
active CROM, except for rotation [38]. Also, Marianaa and 
Carmen-Oana, (2014) compared the efficacy of KT and 
massage in subjects with mechanical triggered neck pain. 
This research involved two groups. One group treated with 
KT and the other group treated with relaxing massage. 
They measured pain, ROM, and NDI.  The results exposed 
refinement in both groups but the superiority for KT [17]. 
Also, Öztürk et al., (2016) examined the short and mid-
term effects of KT on subjects with trigger points at the 
upper fiber of trapezius. Thirty-seven subjects were allo-
cated by haphazard method into two groups.  Group “A” 
received KT and group “B” received a sham KT.  They 
measured VAS, pressure algometry before and after com-
pletion of the study and made follow up after one month. 
The consequences of this research shown improvement of 
VAS in both groups in favor of group A [18]. Lastly, Ay et 
al., (2017) studied the efficacy of KT and sham KT on pain, 
pressure pain threshold, CROM and NDI in cervical myo-
fascial pain syndrome. Sixty-one subjects were assigned by 
the haphazard method to two groups. One group treated 
with KT and the other group treated with shame KT. At 
the end of this study, there was a significant refinement in 
pain, PPT, ROM, and disability index with superiority to 
KT. This study recommended that the KT is an effective 
procedure for treatment of myofascial pain syndrome [19].
In contrast, Thelen et al., (2008) presented the effectiveness 
of KT and shame KT on patients with rotator cuff tendini-
tis. The measurements were a function, VAS, and pain-free 
active ROM. They found that there was an improvement in 
ROM and no improvement in VAS and disability index in 
KT group [39].
The refinement in the control group may be attributed to 
the instructions that had been given to them to conserving 
the daily activity within the limit of pain and prevent them 
from doing hard work. This supported by Simons (2004), 
who directed that the most common cause for trigger 
points formation is muscle overload that leads to damage 
of motor endplate and increases production of acetylcho-
line causing the formation of muscle knot. So, when the 
subjects follow the instruction, the possibility for trigger 
points formation may be decreased [40]. In the same line 
Huguenin, (2004) stated that the long-term relief of my-
ofascial triggers points pain must involve attention of all 
perpetuating factors that may lead to shortening of the 
muscle and formation of trigger points [29]. 
Limitations: No follow-up and no matching between male 
and female.

Conclusion:  INIT and KT are effective methods in the 
management of subjects with active trigger points with su-
periority for INIT.
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