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INTRODUCTION

It is reported that the neck pain in adults has a prev-
alence of about 30% to 50%. Myofascial trigger 
points play a big role in causing restricted move-
ment, pain and functional limitation. In the origina-
tion of neck pain, it is clinically evident that myofas-
cial trigger point plays a significant role. Myofascial 
trigger points are 20% prevalent in right upper trape-
zius muscle. The upper trapezius is often the muscle 
of interest in investigation of trigger points1-4. The 
upper trapezius muscle is more prone to myofascial 
trigger points which are highly localized intense taut 
band of skeletal muscles5,6. The existence of myofas-
cial trigger points in upper trapezius muscle is one of 
the most typical finding in individuals with neck 
pain7. Anyone at any time during their lifespan can 
experience myofascial trigger point. It is nearly a 
stressful though not life threatening event in a 
person’s life8. The patho physiology of its creation is 
not clear enough and modern research recom-
mends that there is a low oxygen and nutrition in 
injured muscles fibers that automatically causes 
muscle contraction9. The pain of trapezius muscle 
trigger point is felt over the base of the neck posteri-
orly leading towards the shoulder10. Myofascial 
trigger point formation and its activation are 
dependent on postural stress11. Myofascial trigger 
points are classified on the basis of pain into active 
and latent.  Active trigger points are a clinical pain 
symptom (spontaneous pain). Conversely latent 
myofascial trigger point are non-spontaneous i.e. 
pain is felt only on palpation/compression. Diagno-
sis of myofascial trigger point can be done through 
physical examination or through different devic-
es12,13. Myofascial trigger points can be studied 
under ultrasound in relation to physical examina-
tion14.

For the diagnosis of myofascial trigger points, essen-
tial and confirmatory criteria that comprises of four 
elements referring to the physical signs found in 
myofascial trigger point, taut band, tenderness, 
jump sign, referred pain and restricted range of 
motion, can be used15,16.

‘The key to treating trigger points is to lengthen the 
muscle fibers that are shortened by the trigger point 
mechanism’16. There are several methods of treat-
ment such as massage, stretching, ultrasound 
therapy, muscle energy techniques, dry needling, 
local injections, integrated neuromuscular inhibition 
technique and ischemic compression12,17,18. Through 
these treatments the blood circulation is enhanced, 
lengthening of the sarcomere, ultimately it increas-
es the range of motion and reduce the muscle 
tension thus releasing the spasm, relieving pain11,17.

Modern record analysis of physio-therapeutic treat-
ment for myofascial trigger points decided that the 
most frequently used techniques for short term pain 
relief were trigger point pressure release, ischemic 

compression. Evidence supports that ischemic 
compression in a short span of time showed signifi-
cant improvement in pain and range of motion in 
office workers with neck pain19.

The procedure of Ischemic compression produces 
local ischemia to muscle, tissue gets recovery by re 
perfusion thereby relieving transient blood flow 
occlusion4, 20. The aim of this study was to determine 
the efficacy of ischemic compression in comparison 
with myofascial stretching on trigger points of trape-
zius muscle for the reduction of pain and spasm.

METHODOLOGY

Randomized Control Trial was conducted in Ziaud-
din Hospital, Karachi. The sample size of 96 partici-
pants comprising of 40 males and 56 females were 
randomly enrolled into two groups using the chit 
box method. The two groups were named A and B, 
each comprising of 48 participants. The study was 
conducted over 3 weeks in 9 sessions (thrice 
weekly).

Procedure
The purpose and procedure of the study was 
verbally explained to the participants and consent 
was taken. Physical therapist performed baseline 
assessment on the 1st day (pre-test score) using the 
outcome measure, visual analog scale, spasm 
frequency scale and severity of spasm. Group A 
was treated with, hot pack, ultrasound and 
ischemic compression.  Hot pack was stored in 
hydro collator tank of 74.5-80°C for 30 minutes), all 
the participants were instructed to lie down in prone 
position with neck in neutral position. The hot pack 
was covered in 6 layers of towel and then applied 
over the myofascial trigger points for 20 minutes. 
Ultrasound therapy was applied over the area of 
myofascial trigger point for 10 minutes, with unfo-
cused beam, frequency 1-3MHz, Intensity 0.5-2.0 
W/cm2, Duty cycle 100%, continuous bursts, 
followed by ischemic compression (compressed it 
with 2-4 kg/cm2 pressure for 10 to 20 seconds)21-23. 
Group B was treated with traditional physical thera-
py treatment including hot pack, ultrasound thera-
py (same protocols as group A), followed by 
myofascial stretching (neck flexion, side flexion 
towards the opposite side (unaffected side) and 
then slightly rotated towards the affected side, 
position was held for 20 seconds)16. Both the groups 
were treated thrice a week (alternate days) for 3 
weeks. After the treatment regime was completed 
participants were reassessed (post-test score) via 
Visual Analog Scale and Penn Spasm Severity 
Scale.

Inclusion criteria
• Both the genders aged between 20-40 years.
• Pain or spasm in trapezius muscles.

• Presence of palpable taut band.
• Pain pattern recognition by patient.
• Visual or tactile indication of latent trigger point.
• On manual pressure pain or altered sensation.
• Delicate spot tenderness of a nodule.
• Painful or limited end range of motion.

Exclusion criteria
• On medication other than non-steroidal anti-in-
flammatory drugs for pain.
• Muscular pathology.
• Cognitive deficit.
• Having any severe health problem such as uncon-
trolled hypertension or psychological issues.

Data analysis
Data analysis was performed using SPSS. The pre 
and posttest mean and standard deviation with 
P-value was calculated for both the groups with 
Paired T-test. In order to determine whether there 
were differences (P<.05) between the two groups 
on the posttest scores, an Independent T-test was 
performed. Level of significance for whole statistical 
analysis was kept at 5%.

RESULTS

A total of 96 participants were enrolled in the study. 
There were 40 males (38%) and 56 females (58%) 
shown in chart-1. Each group had 48 participants. 
The average age of the participants was 32.3 ± 5.6 
years. In experimental group (group A) there were 
31 females and 17 males and in control group 
(Group B), 25 females and 23 males.

Mean and standard deviation of the pretest and 
posttest assessment of outcome measures was 
calculated.  Visual analog scale showed significant 
decrease in posttest mean value. Spasm frequency 
scale also showed significant decrease in posttest 
mean value. However, severity of spasm in experi-
mental group showed significant decrease in 
posttest mean value while it showed no significant 
decrease in posttest mean value of control group 
(Table 1).

Independent T-test used to determine significant 
difference between two groups. The posttest analy-
sis indicated significant changes in the symptoms 

among both groups i.e. P<0.005 (Table 2). Establish-
ing that ischemic compression and myofascial 
stretching are both equally effective in treating the 
myofascial trigger points of trapezius muscle.

` 

Graph 1 : pretest and posttest readings (mean) of 
Group A and Group B.

DISCUSSION

The focus of this study was to evaluate the effective-
ness of ischemic compression in comparison with 
myofascial stretching for treatment of myofascial 
trigger points of trapezius muscle. This was in accor-
dance with Travell who stated that ischemic com-
pression reduces the sensitivity of trigger points13. 
Outcome measures were visual analog scale for the 
pain and Penn spasm frequency scale for the 
frequency and severity of spasm. Our study showed 
statistically significant difference between pre-test 
and post-test results in both groups respectively. 
However in a study conducted by Shah et al, the 
pre and post scores of VAS, PPT and CROM (lateral 
flexion of the opposite side) in 30 patients (with 
nonspecific neck pain) were studied. After a 
regime, consisting of Ischemic compression or 
muscle energy technique along with isometric 
exercises for neck and stretching exercises of upper 
trapezius muscle, for 1 week was followed, no signifi-
cant difference( P=0.332) in  mean VAS score  
between group A and Group B was found, further-
more, the mean PPT score between Group A and B 
was found to be significant (P is 0.002) and the 
mean CROM score between Group A and B was 
also found to be significant (P<0.01).Results showed 
a significant improvement in the pressure pain 
threshold and range of motion after the application 
of ischemic compression in comparison with muscle 
energy technique23.

Gemmel et al, compared the ischemic compres-
sion trigger point pressure release and sham 
ultrasound therapy on 45 subjects (with nonspecific 
neck pain of at least 3 months and pain of at least 
30 mm on VAS) and found only a slight reduction of 
symptoms in all the groups which was not signifi-
cant. Mean Visual Analog Scale (P = 0.5721), mean 

Pressure Pain Threshold  (P = 0.2171) and mean 
Cervical range of motion scores (P = 0.8805) were 
found to be not significant, However it was found 
that ischemic compression showed significantly 
better results than sham ultrasound therapy24. How-
ever in our study improvement in symptoms were 
found statistically significant in both groups (P < 
0.05).

Hains et al, in their study, assessed the Shoulder Pain 
and Disability Index (SPADI) score before and after 
ischemic compression was applied on trigger points 
in chronic shoulder pain patients. After the first 15 
treatments as compared to control group, experi-
mental group showed a significant decrease in 
SPADI scores (P = .003). After 6 months, the decrease 
in SPADI scores still existed (P.001).This study reported 
that ischemic compression showed significant 
changes in the SPADI score25. On the contrary, our 
study assessed the visual analog scale and Penn 
spasm frequency scale before and after applica-
tion of ischemic compression which showed signifi-
cant change (P < 0.05).

Gulick et al, in their study of 28 subjects with trigger 
points in upper musculature, reported significant 
difference in pretest and posttest  sensitivity  of 
myofascial trigger point in patients treated with 
ischemic compression in comparison with patients 
who were not treated with ischemic compression 
(p=0.04)26. Whereas, in our study, patients treated 
with ischemic compression as well as myofascial 
stretching showed significant decrease in pain 
threshold (P < 0.05).

Paz et al, reports that two researches of high quality, 
namely, Hains et al and Bron et al, provides 
evidence that patients with chronic pain in shoul-
der(myofascial trigger points) can be treated with 
ischemic compression. One study reported the 
reduction in SPADI score and the other study after 
12 week treatment reported clinically significant 
results (p<0.05) respectively27. Similarly in our study, 
decrease in VAS and PENN scale pre-test and 
posttest was observed (significant P < 0.05).

Hanten et al evaluated the effectiveness of 
ischemic compression and stretching as a combi-
nation therapy for the treatment of myofascial pain 
syndrome on neck and lower back region, this study 
showed significant improvement in pain threshold. 
Our study evaluated the effectiveness of ischemic 
compression in comparison with myofascial stretch-
ing for the treatment of myofascial trigger points in 
trapezius muscle. The results in our study were found 
to be significant in both interventions (P < 0.05)28.

Study by Ganesh et al provided evidence about 
ischemic compression and mobilization, both has 
significant role in releasing upper trapezius trigger 
points. Using ANOVA, assessed the pretest and 
posttest scores of both the experimental groups as 
compared to the control group and found statisti-

cally and clinically significant improvement in 
experimental groups (p < 0.05). But the effect size 
between both the experimental groups was small 
(<0.3)29. This study is in accordance with our study for 
the use of ischemic compression, however the 
results in our study shows significant changes after 
both interventions (P < 0.05).

Cagnie et al in his study reported that general pain 
(neck/shoulder), pressure pain perception ((P = 
.001), range of motion significantly improved post 
ischemic compression treatment but NDI score 
showed no significant improvement30. In our study, 
post ischemic compression as well as myofascial 
stretching shows significant pain reduction and 
decreased severity of trigger point. The end result 
was statistically significant in both groups (P < 0.05).
Kannan et al compared ischemic compression, 
laser therapy and ultrasound therapy in a sample 
size of 45. Through ANOVA he reported that all three 
interventions showed significant improvement statis-
tically (p<0.05) pre and post-trial31. Our study used 
ischemic compression as the main intervention and 
ultrasound as a protocol. Results were significant (P 
< 0.05).

Ravichandran et al, in their study (30 subjects) 
reported that between the control and experimen-
tal group, there was no significant difference (p≥
0.05) but range of motion improved in experimental 
group and within group data showed high statistical 
significance (p≤0.01)7. On the contrary, in our study 
there was significant difference in pain and spasm 
severity in both control and experimental group (P < 
0.05), however range of motion was not an 
outcome measure in our study.

Abdelhamid et al reported that ischemic compres-
sion is more effective in improving trigger point 
symptoms in comparison with traditional physical 
therapy treatments. In their study they assessed the 
VAS, NPAD and CROM among 40 patients with 
mechanical neck pain. Posttest assessment showed 
statistically significant difference from pretest 
assessment in VAS, NPAD and CROM19. Conversely 
in our study ischemic compression was found to be 
not superior to myofascial stretching.

Kim et el, reported that ischemic compression with 
trigger point injection showed significantly better 
results than only trigger point injection. It was also 
reported that duration of ischemic compression (30 
seconds or 60 seconds) did not affect the end 
results17. Contrary to this, our study applied 
ischemic compression along with hot pack and 
ultrasound therapy and the duration for IC was 10 to 
20 seconds. Contrary to Kim et al study, Sedgh et al 
reported that IC with duration of 90 seconds 
showed better results than IC in 30 seconds12.

Menaka et al reported that ischemic compression 
followed by stretching improved the trigger point 

symptoms significantly. In their study they assessed 
pain intensity using Numerical Pain Rating Scale 
(NPRS) and PPT using pain algometer. There was 
statistically significant difference found between 
the pretest scores and posttest scores8. Whereas in 
our study we assessed pain intensity using VAS and 
severity of spasm using Penn scale in comparison 
between ischemic compression and myofascial 
stretching which showed significant changes in 
both groups (P < 0.05).

In our study, we used hot pack therapy and 
ultrasound therapy as protocols for both groups. The 
use of ultrasound therapy was supported with study 
by Draper Do et al, in which he states that the 
thermal effects of ultrasound reduced the stiffness 
of myofascial trigger points32. Khan AA et al states 
that ultrasound therapy improves the circulation 
and pain10. The use of hot pack therapy was 
supported with the study by Dararat et al, who 
states that hot pack therapy enhances circulation 
of the affected tissue15.

In the study by Ilter et al , through investigation, they 
reported that in comparison with pulsed ultrasound, 
continuous ultrasound showed significantly more 
improvement (P = 0.05)33. This study supports the use 
of ultrasound as a protocol in our study. Another 
study by Kavadar et al, provides evidence that 
ultrasound provides significantly (p<0.001) good 
results34. The study by Benjaboonyanupap et al 
reported that hot pack therapy along with 
ultrasound therapy can be used for the treatment 
of myofascial trigger points as they induce physio-
logical changes15.

To evaluate the effectiveness of ischemic compres-
sion, we compared its effects with the effects of 
myofascial stretching. Though the use of myofascial 
stretching was not supported with studies, as there is 
a lack of literature availability regarding myofascial 
stretching. However, Kostopoulos et al, in the book, 
mentioned the use of myofascial stretching for the 
treatment of myofascial trigger points. More 
research needs to be conducted for the beneficial 
use of myofascial stretching. Kostopoulos et al, 
compared effectiveness of ischemic compression in 
combination with passive stretching and noted that 
it was significantly more effective than other treat-
ment options15.  Also, evidence by Cagnie B et al 
showed that ischemic compression increased 
range of motion and decreased pain in the man-
agement of trigger point35. Similarly in our study, 
ischemic compression decreased the pain, which 
was found to be statistically significant (P < 0.05).

Nambi et al, in the study assessed VAS and ROM 
after treating trigger points with ischemic compres-
sion (group A) and muscle energy technique 
(Group B). No significant (P > 0.05) changes were 
found in Vas score between group A and group B 
whereas statistically significant (P < 0.05) changes 

were found in ROM between group A and group B. 
Group B i.e. muscle energy technique showed 
better results than ischemic compression. This study 
concludes that ischemic compression and muscle 
energy technique can be used as intervention in 
trigger point release to improve ROM and decrease 
pain but MET along with ultrasound showed better 
results36. In our study ischemic compression in com-
parison with myofascial stretching showed statisti-
cally significant results in both groups (P <0.05).
Our study didn’t focus on the range of motion 
restriction due to myofascial trigger points. Travell 
and Simmons et al states that range of motion can 
be restricted due to trigger points but only a handful 
of studies support the co relation between myofas-
cial trigger points and decrease in range of 
motion13.

The study was conducted in a short time period 
which is one of limitations of this study. Other limita-
tions were, our study only focused on the pain inten-
sity and severity of spasm. More outcome measures 
and variables can be assessed. There is more room 
for further research.  Our study was focused on 
ischemic compression and not on myofascial 
stretching. There seem to be lack of clinically 
evident research regarding the use of myofascial 
stretching, so this can be a topic for further 
research.

CONCLUSION

The results showed that ischemic compression have 
more significant effect in reduction of symptoms of 
myofascial trigger point, as significant difference 
was found for the effectiveness of ischemic com-
pression in comparison with myofascial stretching of 
trapezius muscle for the treatment of pain and 
spasm caused by myofascial trigger point.
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ABSTRACT

BACKGROUND AND OBJECTIVES
Scoliosis is the deviation in the lateral curvature of spine. This study 
aimed to estimate the prevalence of idiopathic scoliosis among the 
school going female population of Sikanderabad, Karachi, Pakistan 
between the ages of 11 to 20 years.

STUDY DESIGN
Cross-sectional study.

STUDY SETTINGS AND PARTICIPANTS
Study was conducted at Sikanderabad, Karachi, Pakistan. Adoles-
cent female population of primary and secondary schools between 
the ages of 11-20 years were the targeted population.

METHOD
Data was collected by observation of the posture, palpation of 
spine and questionnaire. Examination was carried out by dividing 
the thoracic spine into three segments i-e; upper, middle and lower 
thoracic spine. Adam’s forward bending test was used to assess the 
three segments of spine and the results were confirmed by using a 
scoliometer. Data was analyzed by using SPSS version 20. 

RESULTS
The total sample consisted of 226 students. The mean age estimated 
was 13.61 with ±2.10 and the overall prevalance of idiopathic scolio-
sis was 21.16%. Lower thoracic region was founded the most affect-
ed.

CONCLUSION
Study confirmed that scoliosis is prevalent in females especially in 
the lower thoracic region of spine and the mean age group affect-
ed is 13.6 1 years.

KEYWORDS
Adolescent Idiopathic Scoliosis, Cobb Angle, Spinal Deformity 
Screening, Scoliometer, Prevalence, Forward bending test



It is concluded that lower thoracic region is mostly 
affected with idiopathic scoliosis in adolescent 
population, the average age of 13 years is most 
prone to develop scoliosis and the safest age is 20 
years of adolescents.

DISCUSSION

This study was based on a school screening survey 
program of adolescent idiopathic scoliosis. The 
highlighted population was adolescent girls of 
primary and secondary schools of sikanderabad, 
Karachi, Pakistan.  226 was the total population who 
participated in our study excluding those who 
missed the assessment program. the inclusion 
criteria for students in our study was female gender, 
age between 11 and 20 years, school going popu-
lation and the exclusion criteria was  visible structur-
al deformity, previous spinal surgical history and  
age greater than 20 years. A study was conducted 
in 2015 which found out that best diagnosis and 
assessment routine of postural examination is 
carried out in school. In this way spinal problems 
can be early detected and the risk factors associat-
ed with it. The tool for assessment used in this study 
includes an identification form (name, age, and 
gender), scoliosis assessment, assessment of the 

flexibility of back muscle, socio-economic charac-
teristics, anthropometric measurements, lifestyle, 
puberty, ergonomic examination. Adam Forward 
Bent Test also used to evaluate the suspected 
scoliosis4. Comparing this study with a study done in 
Singapore which found adolescent girls had higher 
prevalence of 1.0% in 11 to 12 years girls and 3.12% 
in girls of age group between 16 to 17 years and the 
lowest prevalence was found between 6 to 7 years 
of age which is 0.12%18. Whereas our study found 
highest prevalence in 12 years of age which is 21.2 
% and lowest in 20 years which is 0.4% as shown in 
table-1. According to a study conducted in Sao 
Paulo Brazil this gender difference in scoliosis is due 
to early inset of puberty than males so both genders 
should be screened in age 10 to 14 years for early 
detection of scoliosis9. Adam’s forward bending test 
was the main assessment tool and scoliometer was 
used for confirming the degree of scoliosis. The 
students who scored > 5 degrees were considered 
as scoliotic and those having degrees < 5 were 
considered as non scoliotic. This was similar to a 
study held in southern Brazil which consisted of 
positioning the students in forward leaning position 
and checking their right and left rib humps, test 
known as Adam’s forward bending test1. Another 
study conducted in the year 2017 which proved the 
effectiveness of Adam’s forward bending in his 
school screening program by first assessing all the 
students with Adam’s forward bending test and 
those with positive results were further examined 
with scoliometer to check their angle of trunk 
rotation2.In a survey Walter Reed Visual Assessment 
Scale (WRVAS) and Trunk Appearance Perception 
Scale (TAPS) were used. Individuals with idiopathic 
scoliosis and no previous surgical history were 
enrolled. TAPS and SRS-22 questionnaire was done 
by every individual and the complete spinal X ray 
was received19.The degree of upper thoracolum-
bar/lumber structural curves were documented. A 
literature review concluded that adolescent 
idiopathic scoliosis has high incidence of back pain. 
This review estimates 0.4 to 5.2% prevalence of 
adolescent idiopathic scoliosis. Prevalence of this 
condition is unequal shoulders, waist, rib cage and 
unequal breast in females. For examination Adam’s 
forward bending test is declared the best test20.

Our examination was carried out by dividing the 
thoracic spine into three segments i-e upper thorac-
ic spine, middle thoracic spine and lower thoracic 
spine. The purpose of dividing the thoracic spine 
into these three regions was the suspicion of finding 
scoliosis in thoracic region in adolescent school 
going population due to carrying heavy school 
bags on shoulders which can alter their posture and 
disturb the mechanics of spine.  Our investigation 
about upper thoracic spine out of 226 students 
resulted in 46 students positive for idiopathic scoliosis 
and 83 were non scoliotic. 38 students had 5 
degrees of scoliosis, 3 students with 6 degrees of 
scoliosis, 2 with 10 degrees while 3 students having 
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INTRODUCTION

It is reported that the neck pain in adults has a prev-
alence of about 30% to 50%. Myofascial trigger 
points play a big role in causing restricted move-
ment, pain and functional limitation. In the origina-
tion of neck pain, it is clinically evident that myofas-
cial trigger point plays a significant role. Myofascial 
trigger points are 20% prevalent in right upper trape-
zius muscle. The upper trapezius is often the muscle 
of interest in investigation of trigger points1-4. The 
upper trapezius muscle is more prone to myofascial 
trigger points which are highly localized intense taut 
band of skeletal muscles5,6. The existence of myofas-
cial trigger points in upper trapezius muscle is one of 
the most typical finding in individuals with neck 
pain7. Anyone at any time during their lifespan can 
experience myofascial trigger point. It is nearly a 
stressful though not life threatening event in a 
person’s life8. The patho physiology of its creation is 
not clear enough and modern research recom-
mends that there is a low oxygen and nutrition in 
injured muscles fibers that automatically causes 
muscle contraction9. The pain of trapezius muscle 
trigger point is felt over the base of the neck posteri-
orly leading towards the shoulder10. Myofascial 
trigger point formation and its activation are 
dependent on postural stress11. Myofascial trigger 
points are classified on the basis of pain into active 
and latent.  Active trigger points are a clinical pain 
symptom (spontaneous pain). Conversely latent 
myofascial trigger point are non-spontaneous i.e. 
pain is felt only on palpation/compression. Diagno-
sis of myofascial trigger point can be done through 
physical examination or through different devic-
es12,13. Myofascial trigger points can be studied 
under ultrasound in relation to physical examina-
tion14.

For the diagnosis of myofascial trigger points, essen-
tial and confirmatory criteria that comprises of four 
elements referring to the physical signs found in 
myofascial trigger point, taut band, tenderness, 
jump sign, referred pain and restricted range of 
motion, can be used15,16.

‘The key to treating trigger points is to lengthen the 
muscle fibers that are shortened by the trigger point 
mechanism’16. There are several methods of treat-
ment such as massage, stretching, ultrasound 
therapy, muscle energy techniques, dry needling, 
local injections, integrated neuromuscular inhibition 
technique and ischemic compression12,17,18. Through 
these treatments the blood circulation is enhanced, 
lengthening of the sarcomere, ultimately it increas-
es the range of motion and reduce the muscle 
tension thus releasing the spasm, relieving pain11,17.

Modern record analysis of physio-therapeutic treat-
ment for myofascial trigger points decided that the 
most frequently used techniques for short term pain 
relief were trigger point pressure release, ischemic 

compression. Evidence supports that ischemic 
compression in a short span of time showed signifi-
cant improvement in pain and range of motion in 
office workers with neck pain19.

The procedure of Ischemic compression produces 
local ischemia to muscle, tissue gets recovery by re 
perfusion thereby relieving transient blood flow 
occlusion4, 20. The aim of this study was to determine 
the efficacy of ischemic compression in comparison 
with myofascial stretching on trigger points of trape-
zius muscle for the reduction of pain and spasm.

METHODOLOGY

Randomized Control Trial was conducted in Ziaud-
din Hospital, Karachi. The sample size of 96 partici-
pants comprising of 40 males and 56 females were 
randomly enrolled into two groups using the chit 
box method. The two groups were named A and B, 
each comprising of 48 participants. The study was 
conducted over 3 weeks in 9 sessions (thrice 
weekly).

Procedure
The purpose and procedure of the study was 
verbally explained to the participants and consent 
was taken. Physical therapist performed baseline 
assessment on the 1st day (pre-test score) using the 
outcome measure, visual analog scale, spasm 
frequency scale and severity of spasm. Group A 
was treated with, hot pack, ultrasound and 
ischemic compression.  Hot pack was stored in 
hydro collator tank of 74.5-80°C for 30 minutes), all 
the participants were instructed to lie down in prone 
position with neck in neutral position. The hot pack 
was covered in 6 layers of towel and then applied 
over the myofascial trigger points for 20 minutes. 
Ultrasound therapy was applied over the area of 
myofascial trigger point for 10 minutes, with unfo-
cused beam, frequency 1-3MHz, Intensity 0.5-2.0 
W/cm2, Duty cycle 100%, continuous bursts, 
followed by ischemic compression (compressed it 
with 2-4 kg/cm2 pressure for 10 to 20 seconds)21-23. 
Group B was treated with traditional physical thera-
py treatment including hot pack, ultrasound thera-
py (same protocols as group A), followed by 
myofascial stretching (neck flexion, side flexion 
towards the opposite side (unaffected side) and 
then slightly rotated towards the affected side, 
position was held for 20 seconds)16. Both the groups 
were treated thrice a week (alternate days) for 3 
weeks. After the treatment regime was completed 
participants were reassessed (post-test score) via 
Visual Analog Scale and Penn Spasm Severity 
Scale.

Inclusion criteria
• Both the genders aged between 20-40 years.
• Pain or spasm in trapezius muscles.

• Presence of palpable taut band.
• Pain pattern recognition by patient.
• Visual or tactile indication of latent trigger point.
• On manual pressure pain or altered sensation.
• Delicate spot tenderness of a nodule.
• Painful or limited end range of motion.

Exclusion criteria
• On medication other than non-steroidal anti-in-
flammatory drugs for pain.
• Muscular pathology.
• Cognitive deficit.
• Having any severe health problem such as uncon-
trolled hypertension or psychological issues.

Data analysis
Data analysis was performed using SPSS. The pre 
and posttest mean and standard deviation with 
P-value was calculated for both the groups with 
Paired T-test. In order to determine whether there 
were differences (P<.05) between the two groups 
on the posttest scores, an Independent T-test was 
performed. Level of significance for whole statistical 
analysis was kept at 5%.

RESULTS

A total of 96 participants were enrolled in the study. 
There were 40 males (38%) and 56 females (58%) 
shown in chart-1. Each group had 48 participants. 
The average age of the participants was 32.3 ± 5.6 
years. In experimental group (group A) there were 
31 females and 17 males and in control group 
(Group B), 25 females and 23 males.

Mean and standard deviation of the pretest and 
posttest assessment of outcome measures was 
calculated.  Visual analog scale showed significant 
decrease in posttest mean value. Spasm frequency 
scale also showed significant decrease in posttest 
mean value. However, severity of spasm in experi-
mental group showed significant decrease in 
posttest mean value while it showed no significant 
decrease in posttest mean value of control group 
(Table 1).

Independent T-test used to determine significant 
difference between two groups. The posttest analy-
sis indicated significant changes in the symptoms 

among both groups i.e. P<0.005 (Table 2). Establish-
ing that ischemic compression and myofascial 
stretching are both equally effective in treating the 
myofascial trigger points of trapezius muscle.

` 

Graph 1 : pretest and posttest readings (mean) of 
Group A and Group B.

DISCUSSION

The focus of this study was to evaluate the effective-
ness of ischemic compression in comparison with 
myofascial stretching for treatment of myofascial 
trigger points of trapezius muscle. This was in accor-
dance with Travell who stated that ischemic com-
pression reduces the sensitivity of trigger points13. 
Outcome measures were visual analog scale for the 
pain and Penn spasm frequency scale for the 
frequency and severity of spasm. Our study showed 
statistically significant difference between pre-test 
and post-test results in both groups respectively. 
However in a study conducted by Shah et al, the 
pre and post scores of VAS, PPT and CROM (lateral 
flexion of the opposite side) in 30 patients (with 
nonspecific neck pain) were studied. After a 
regime, consisting of Ischemic compression or 
muscle energy technique along with isometric 
exercises for neck and stretching exercises of upper 
trapezius muscle, for 1 week was followed, no signifi-
cant difference( P=0.332) in  mean VAS score  
between group A and Group B was found, further-
more, the mean PPT score between Group A and B 
was found to be significant (P is 0.002) and the 
mean CROM score between Group A and B was 
also found to be significant (P<0.01).Results showed 
a significant improvement in the pressure pain 
threshold and range of motion after the application 
of ischemic compression in comparison with muscle 
energy technique23.

Gemmel et al, compared the ischemic compres-
sion trigger point pressure release and sham 
ultrasound therapy on 45 subjects (with nonspecific 
neck pain of at least 3 months and pain of at least 
30 mm on VAS) and found only a slight reduction of 
symptoms in all the groups which was not signifi-
cant. Mean Visual Analog Scale (P = 0.5721), mean 

Pressure Pain Threshold  (P = 0.2171) and mean 
Cervical range of motion scores (P = 0.8805) were 
found to be not significant, However it was found 
that ischemic compression showed significantly 
better results than sham ultrasound therapy24. How-
ever in our study improvement in symptoms were 
found statistically significant in both groups (P < 
0.05).

Hains et al, in their study, assessed the Shoulder Pain 
and Disability Index (SPADI) score before and after 
ischemic compression was applied on trigger points 
in chronic shoulder pain patients. After the first 15 
treatments as compared to control group, experi-
mental group showed a significant decrease in 
SPADI scores (P = .003). After 6 months, the decrease 
in SPADI scores still existed (P.001).This study reported 
that ischemic compression showed significant 
changes in the SPADI score25. On the contrary, our 
study assessed the visual analog scale and Penn 
spasm frequency scale before and after applica-
tion of ischemic compression which showed signifi-
cant change (P < 0.05).

Gulick et al, in their study of 28 subjects with trigger 
points in upper musculature, reported significant 
difference in pretest and posttest  sensitivity  of 
myofascial trigger point in patients treated with 
ischemic compression in comparison with patients 
who were not treated with ischemic compression 
(p=0.04)26. Whereas, in our study, patients treated 
with ischemic compression as well as myofascial 
stretching showed significant decrease in pain 
threshold (P < 0.05).

Paz et al, reports that two researches of high quality, 
namely, Hains et al and Bron et al, provides 
evidence that patients with chronic pain in shoul-
der(myofascial trigger points) can be treated with 
ischemic compression. One study reported the 
reduction in SPADI score and the other study after 
12 week treatment reported clinically significant 
results (p<0.05) respectively27. Similarly in our study, 
decrease in VAS and PENN scale pre-test and 
posttest was observed (significant P < 0.05).

Hanten et al evaluated the effectiveness of 
ischemic compression and stretching as a combi-
nation therapy for the treatment of myofascial pain 
syndrome on neck and lower back region, this study 
showed significant improvement in pain threshold. 
Our study evaluated the effectiveness of ischemic 
compression in comparison with myofascial stretch-
ing for the treatment of myofascial trigger points in 
trapezius muscle. The results in our study were found 
to be significant in both interventions (P < 0.05)28.

Study by Ganesh et al provided evidence about 
ischemic compression and mobilization, both has 
significant role in releasing upper trapezius trigger 
points. Using ANOVA, assessed the pretest and 
posttest scores of both the experimental groups as 
compared to the control group and found statisti-

cally and clinically significant improvement in 
experimental groups (p < 0.05). But the effect size 
between both the experimental groups was small 
(<0.3)29. This study is in accordance with our study for 
the use of ischemic compression, however the 
results in our study shows significant changes after 
both interventions (P < 0.05).

Cagnie et al in his study reported that general pain 
(neck/shoulder), pressure pain perception ((P = 
.001), range of motion significantly improved post 
ischemic compression treatment but NDI score 
showed no significant improvement30. In our study, 
post ischemic compression as well as myofascial 
stretching shows significant pain reduction and 
decreased severity of trigger point. The end result 
was statistically significant in both groups (P < 0.05).
Kannan et al compared ischemic compression, 
laser therapy and ultrasound therapy in a sample 
size of 45. Through ANOVA he reported that all three 
interventions showed significant improvement statis-
tically (p<0.05) pre and post-trial31. Our study used 
ischemic compression as the main intervention and 
ultrasound as a protocol. Results were significant (P 
< 0.05).

Ravichandran et al, in their study (30 subjects) 
reported that between the control and experimen-
tal group, there was no significant difference (p≥
0.05) but range of motion improved in experimental 
group and within group data showed high statistical 
significance (p≤0.01)7. On the contrary, in our study 
there was significant difference in pain and spasm 
severity in both control and experimental group (P < 
0.05), however range of motion was not an 
outcome measure in our study.

Abdelhamid et al reported that ischemic compres-
sion is more effective in improving trigger point 
symptoms in comparison with traditional physical 
therapy treatments. In their study they assessed the 
VAS, NPAD and CROM among 40 patients with 
mechanical neck pain. Posttest assessment showed 
statistically significant difference from pretest 
assessment in VAS, NPAD and CROM19. Conversely 
in our study ischemic compression was found to be 
not superior to myofascial stretching.

Kim et el, reported that ischemic compression with 
trigger point injection showed significantly better 
results than only trigger point injection. It was also 
reported that duration of ischemic compression (30 
seconds or 60 seconds) did not affect the end 
results17. Contrary to this, our study applied 
ischemic compression along with hot pack and 
ultrasound therapy and the duration for IC was 10 to 
20 seconds. Contrary to Kim et al study, Sedgh et al 
reported that IC with duration of 90 seconds 
showed better results than IC in 30 seconds12.

Menaka et al reported that ischemic compression 
followed by stretching improved the trigger point 

symptoms significantly. In their study they assessed 
pain intensity using Numerical Pain Rating Scale 
(NPRS) and PPT using pain algometer. There was 
statistically significant difference found between 
the pretest scores and posttest scores8. Whereas in 
our study we assessed pain intensity using VAS and 
severity of spasm using Penn scale in comparison 
between ischemic compression and myofascial 
stretching which showed significant changes in 
both groups (P < 0.05).

In our study, we used hot pack therapy and 
ultrasound therapy as protocols for both groups. The 
use of ultrasound therapy was supported with study 
by Draper Do et al, in which he states that the 
thermal effects of ultrasound reduced the stiffness 
of myofascial trigger points32. Khan AA et al states 
that ultrasound therapy improves the circulation 
and pain10. The use of hot pack therapy was 
supported with the study by Dararat et al, who 
states that hot pack therapy enhances circulation 
of the affected tissue15.

In the study by Ilter et al , through investigation, they 
reported that in comparison with pulsed ultrasound, 
continuous ultrasound showed significantly more 
improvement (P = 0.05)33. This study supports the use 
of ultrasound as a protocol in our study. Another 
study by Kavadar et al, provides evidence that 
ultrasound provides significantly (p<0.001) good 
results34. The study by Benjaboonyanupap et al 
reported that hot pack therapy along with 
ultrasound therapy can be used for the treatment 
of myofascial trigger points as they induce physio-
logical changes15.

To evaluate the effectiveness of ischemic compres-
sion, we compared its effects with the effects of 
myofascial stretching. Though the use of myofascial 
stretching was not supported with studies, as there is 
a lack of literature availability regarding myofascial 
stretching. However, Kostopoulos et al, in the book, 
mentioned the use of myofascial stretching for the 
treatment of myofascial trigger points. More 
research needs to be conducted for the beneficial 
use of myofascial stretching. Kostopoulos et al, 
compared effectiveness of ischemic compression in 
combination with passive stretching and noted that 
it was significantly more effective than other treat-
ment options15.  Also, evidence by Cagnie B et al 
showed that ischemic compression increased 
range of motion and decreased pain in the man-
agement of trigger point35. Similarly in our study, 
ischemic compression decreased the pain, which 
was found to be statistically significant (P < 0.05).

Nambi et al, in the study assessed VAS and ROM 
after treating trigger points with ischemic compres-
sion (group A) and muscle energy technique 
(Group B). No significant (P > 0.05) changes were 
found in Vas score between group A and group B 
whereas statistically significant (P < 0.05) changes 

were found in ROM between group A and group B. 
Group B i.e. muscle energy technique showed 
better results than ischemic compression. This study 
concludes that ischemic compression and muscle 
energy technique can be used as intervention in 
trigger point release to improve ROM and decrease 
pain but MET along with ultrasound showed better 
results36. In our study ischemic compression in com-
parison with myofascial stretching showed statisti-
cally significant results in both groups (P <0.05).
Our study didn’t focus on the range of motion 
restriction due to myofascial trigger points. Travell 
and Simmons et al states that range of motion can 
be restricted due to trigger points but only a handful 
of studies support the co relation between myofas-
cial trigger points and decrease in range of 
motion13.

The study was conducted in a short time period 
which is one of limitations of this study. Other limita-
tions were, our study only focused on the pain inten-
sity and severity of spasm. More outcome measures 
and variables can be assessed. There is more room 
for further research.  Our study was focused on 
ischemic compression and not on myofascial 
stretching. There seem to be lack of clinically 
evident research regarding the use of myofascial 
stretching, so this can be a topic for further 
research.

CONCLUSION

The results showed that ischemic compression have 
more significant effect in reduction of symptoms of 
myofascial trigger point, as significant difference 
was found for the effectiveness of ischemic com-
pression in comparison with myofascial stretching of 
trapezius muscle for the treatment of pain and 
spasm caused by myofascial trigger point.

Farooqui SI et al. Prevalence of Adolescent Idiopathic Scoliosis among Pri and Sec Girls schools of Sikanderabad, Khi, Pak.

INTRODUCTION

Scoliosis is widespread present among school 
children with an estimated prevalence of 0.5% - 3% 
worldwide1. Scoliosis is a lateral curvature of spine 
having Cobb’s angle of >10. Its early diagnosis helps 
in early treatment that is bracing which avoids the 
need for surgery in future2. Scoliosis is categorized 
into two groups idiopathic and non-idiopathic. Non 
idiopathic has several types: Congenital: associat-
ed with genes, neuromuscular: it is due to inade-
quacy of stabilizers (muscles) of spine, infantile: 
0-3yrs, juvenile: 4-10yrs, adolescent: 11-18yrs3. Many 
components can attribute to cause of scoliosis. 
Some of them are posture, genetics, obesity, and 
sedentary lifestyle, inappropriate school furniture, 
school bags or foot wears4. The classical age for 
screening in girls is before the onset menarche and 
likewise before the onset of puberty in boys i.e. 1-2 
years later than girls5. The scapulothoracic complex 
is necessary for proper shoulder function. Patients 
with adolescent idiopathic scoliosis show altered 
scapula kinetics6.

According to a study 85% of females are affected 
from adolescent idiopathic scoliosis of age group 
between 9 and 18 years. Diagnosis is done by x rays, 
physical examination and anamnesis being used. 
The physical assessment involves shoulder and 
scapular evenness, ADAM’s test, plumb line and 
triangle cut 3.

Research shows that Adam’s test is commonly used 
for scoliosis screening1. In a research examination 
was done using angle of trunk rotation (ATR) as 
forward bending test (FBT) with help of scoliometer. 
ATR above 5 degree was believed to be positive 
and to rule out scoliosis greater than 10 degree 
Cobb’s angle was used2. Modified Delphi 
approach is used for spinal deformity screening 
(SSSP’s) in some countries around the world. The 
conceptual frame work of analysis used in this 
systemic review was approved by task force and 
thought to be conceptual to examine spinal defor-
mity screening, which emphasis on five major 
elements/features. This model was used in other 
diagnostic program strongly. It also comprises of all 
WHO measures which are workable for evaluation 
strategies7.

Best diagnosis and assessment routine of postural 
examination is carried out in school. In this way 
spinal problems can be detected early. The tool for 
assessment used in this study includes an identifica-
tion form, assessment of the flexibility of back 
muscle chain, group of socioeconomic characteris-
tics, lifestyle, puberty, and ergonomic examination. 
Adam’s forward bending test was also used to 
evaluate the suspected scoliosis4.

An overall compiled prevalence of idiopathic 
scoliosis in adolescents is 0.47% to 5.2% from differ-

ent studies3. A school screening survey was 
performed in Surabaya Indonesia, study calculated 
about 2.93% of rate of prevalence in school age 
children between 9-16 years of age 8. In the state of 
Sao Paulo Brazil a study measured the presence of 
unknown cause of scoliosis in adolescent 2,562 
children between age 10 to 14 years participated 
and were assessed by ADAM`s forward bending 
test and with a scoliometer measuring the trunk 
rotation angle, overall 1.5% prevalence rate was 
calculated9.

A cross sectional study in Singapore measured the 
prevalence of idiopathic scoliosis in school going 
children of four different age groups and to 
correlate the current statistics with previous 15 years 
study performed in 1982 to 1997. According to 
statistics collected from 35,558 boys and 37,141 girls 
the presence of adolescent idiopathic scoliosis was 
1.37% for girls and 0.21% for boys at the age of 11-12 
years and the prevalence of 2.22% of girls and 0.66% 
of boys was estimated at the ages of 13 to 14 years. 
40.1% of children had thoracolumbar curve chang-
es. There was no significant increase founded in the 
result when compared with previous 1982 to 1997 
researches10.

In southern region of Brazil, it was evaluated that the 
rate of prevalence of scoliosis in adolescent age 
group school student is 1.4% with no significant 
correlation of body over weight and excessive 
school material carried by school students1. A cross 
sectional study was obtained in primary school of 
Cankkale to determine the presence of idiopathic 
scoliosis in school going children. 12 schools were 
selected by cluster sampling method in which total 
2604 students participated and underwent exam-
ination with scoliometer and postural screening. 
Students with greater degree measurement under-
went radiographic examination in which out of 6 
students 8 were diagnosed with adolescent 
idiopathic scoliosis. The study concluded that 1% to 
2% of children up to age group of 15 affected with 
adolescent idiopathic scoliosis 11. 

The treatment of scoliosis can be altered according 
to its type and severity. In less severe cases exercises 
is the main treatment to be given12.The effective-
ness of schroth scoliosis specific exercises was 
checked in a study in which one hour long training 
session was delivered along with 30 to 45 minutes of 
home program exercises. This trial proved that this 
exercise program can be used for the treatment of 
adolescent idiopathic scoliosis13.It was found that 
there is no special outcome of physiotherapy in 
people who are at risk of progression of scoliosis. 
However, bracing can be used as conservative 
management of idiopathic scoliosis in adoles-
cents14. Measuring the Cobb’s angle is the most 
accurate method to assess the degree of scoliosis. 
The cobb’s angle which shows less than 10 degree 
of deviation of spinal curve usually does not require 

a surgical treatment15. According to American 
academy of orthopedic surgeons the surgeons 
worldwide suggest a cobb angle greater than 45 
degree as an indication to use surgical approach to 
correct the spinal curvature and prevent it from 
progression16. A retrospective study was obtained in 
Brazil which included 2 groups of patients with 
thoracolumbar anterior and posterior arthrodesis. 
22 patients underwent surgery, group 1 comprising 
11 patients who were with anterior arthrodesis and 
11 patients of group 2 with posterior arthrodesis. Pre 
and post-operative x rays were observed along with 
fusion and alignment, breakage of material was 
also assessed post operatively. Study concluded 
that group 1 had an average of 4.81 fused vertebra 
and group 2 had 6.36 fused vertebra. Group 2 had 
no complications while group 1 had broken 
implants 17. 

According to the worldwide analysis of scoliosis it is 
concluded that scoliosis is prevalent in adolescent 
females due to genetic, hormonal and different 
causes. Early assessment plays a great role in diag-
nosis and prevention from further progression of the 
disease. Less severe cases of scoliosis in which 
Cobb’s angle is less than 400, physical therapy 
intervention coupled with spinal braces has a good 
role in correction of the spinal curve because these 
are usually due to postural muscles imbalance. 
Where’s angle more than 400 need surgical 
approach. The aim of the study is to determine the 
prevalence of idiopathic scoliosis in adolescent’s 
female population of primary and secondary 
schools in order to spread the awareness and stop 
its progression among the population of Sikander-
abad, Karachi, Pakistan.

METHODOLOGY

Study settings and population
A study developed in the public & private schools of 
Sikanderabad, Karachi, Pakistan which included 
school going females between the ages of 11 to 20 
years.

Study design
Cross sectional study.

Duration of study
6 to 8 months.

Sampling technique
Simple random sampling

Sample size
sample size collected for the detection of   adoles-
cent idiopathic scoliosis was 226. 

Data analysis
The obtained data is used for calculating the preva-

lence by using SPSS version 20. Standard deviation 
and mean of the whole data was calculated on the 
parameters including age, upper thoracic spine, 
mid thoracic spine and lower thoracic spine.

Inclusion criteria
• Adolescent age between 11-20 years
• Female gender

Exclusion criteria
• Recent trauma
• Previous spinal fracture or surgery
• Leg length discrepancy
• Congenital scoliosis

Data collection procedure
The individual was asked to bend forward till the 
spine becomes equidistant to parallel plane with 
arms extended, patient was observed from front 
and was looked for a “rib hump”, and individual 
with rib hump with scoliotic curves greater than 5 
degrees was considered as positive. (Normally the 
thoracic curve is 1 to 4 cm with apex on C7.

Data collection tool
Data was collected by observation of the posture, 
palpation of spine curvatures and by using a 
self-administrated Questionnaire. Examination was 
carried out by using Adam’s forward bending test 
and the results were confirmed by using a scoliome-
ter which is a specific tool used for the examination 
of scoliosis.

Assessment parameters
Adams forward bending test and scoliometer read-
ings of three segments of thoracic region. That 
includes:
• Upper thoracic segment
• Middle thoracic segment
• Lower thoracic segment

Ethical considerations
• Written permission was taken by an individual prior 
to participation in the study.
• Maintaining the dignity of the participant was a 
priority.
• All the personal data of the individual was kept 
confidential.
• Authenticity of an organization participating in 
the research was ensured.

RESULTS

The total sample of screening programme consisted 
of 226 school children. The screening was based on 
the criteria of adolescent age group and the 
gender focused was female. The mean age 
estimated was 13.61±2.10 and the overall preva-
lance of adolescent idiopathic scoliosis calculated 
in Sikanderabad was 21.16%. According to table-1 
girls between the ages of 12-14 years have greatest 

prevalence of idiopathic scoliosis. 

The analysis was made by dividing the assessment 
into 3 segments of thorax. The mean of the upper 
thoracic curve was 2.18 ± 2.31.

Table-2 demonstrates that > 5 degrees of scoliosis in 
upper thorax was found in 20.2 % of girls and 42.9% 
had no scoliosis.

Total mean of mid thoracic curve was 2.43 ±2.2 out 
of which 20.7% girls had scoliotic curve greater than 
5 degrees and 32.3% had normal curve (table-3).

Table-4 illustrates that the mean of the lower 
segment of thorax was 2.54 ±2.32. 22.6% students 
were positive for scoliosis and 31.4% were screened 
as non scoliotic. 

7.8 and 12 degrees of scoliosis. Hence, severe 
scoliosis was rare to find in the upper thoracic spine 
(table-2). As described in table-3 in the middle 
thoracic spine 40 students had 5 degrees of scolio-
sis, 5 students had 10 degrees of scoliosis and 2 had 
6 and 7 degrees of scoliosis. A total of mid thoracic 
scoliosis estimated was in 47 students out of 226 and 
106 had no scoliosis. Table-4 shows the results of 
lower thoracic spine in which a total of 52 students 
were diagnosed with having scoliosis, 37 had 5 
degrees of scoliosis, 6 had 6 degrees of scoliosis,2 
had 7 degrees, 3 had 8 degrees and 4 had 10 
degrees of idiopathic scoliosis. Students having no 
scoliosis were 103 out of 226. The total calculation 
shows that mid thoracic spine had highest degrees 
of scoliosis and is more prone to develop idiopathic 
scoliosis in adolescent population21. Another study 
by Cowell et al was reviewed which was based on 
concept of idiopathic scoliosis related to gene 
mutation. He studied 110 families with scoliosis. 
Author found 33% families affected as compared to 
the controlled group which was the general popu-
lation22. According to the study that exercise and 
physical therapy proves to be efficient in minimizing 
the development of idiopathic scoliosis. Improving 
the quality of life in children affected by adolescent 
idiopathic scoliosis with the help of various guide-
lines rather than surgical procedures has proven to 
be advantageous23. According to a meta-analysis 
and systemic review lower back pain prevalence is 
high due to scoliosis. Treatment for back pain is 
done by conservative management using different 
techniques however effects of treatment are not 
added. Surgical treatment showed more elevation 
in pain. Bracing did not elevate the pain in patients 
wearing brace and those without brace. Screening 
is a procedure for identification of undiagnosed 
diseases by application of different test and mea-
sures for any specific disease or defect24. Another 
study was conducted to find out the surgical 
outcomes of correction in young adult’s thoracic 
idiopathic scoliosis, the adults aged between 10 to 
18 years. The study concluded that the surgical 
correction of scoliotic curve done in early adult-
hood has more advantages and there are chances 
of increased health risks if the surgical intervention is 
done in late adulthood25.

CONCLUSION

Study concluded that the total prevalence of 
idiopathic scoliosis in adolescent female school 
going population of Sikanderabad was 21.16% in 
the mean age of 13.61 years. It is found that scoliosis 
is prevalent in the lower thoracic region of spine in 
this population. In this survey students who were 
diagnosed with scoliosis were taught different reha-
bilitation strategies for correction of posture, low 
back pain relief to prevent further progression of the 
disease.



It is concluded that lower thoracic region is mostly 
affected with idiopathic scoliosis in adolescent 
population, the average age of 13 years is most 
prone to develop scoliosis and the safest age is 20 
years of adolescents.

DISCUSSION

This study was based on a school screening survey 
program of adolescent idiopathic scoliosis. The 
highlighted population was adolescent girls of 
primary and secondary schools of sikanderabad, 
Karachi, Pakistan.  226 was the total population who 
participated in our study excluding those who 
missed the assessment program. the inclusion 
criteria for students in our study was female gender, 
age between 11 and 20 years, school going popu-
lation and the exclusion criteria was  visible structur-
al deformity, previous spinal surgical history and  
age greater than 20 years. A study was conducted 
in 2015 which found out that best diagnosis and 
assessment routine of postural examination is 
carried out in school. In this way spinal problems 
can be early detected and the risk factors associat-
ed with it. The tool for assessment used in this study 
includes an identification form (name, age, and 
gender), scoliosis assessment, assessment of the 

flexibility of back muscle, socio-economic charac-
teristics, anthropometric measurements, lifestyle, 
puberty, ergonomic examination. Adam Forward 
Bent Test also used to evaluate the suspected 
scoliosis4. Comparing this study with a study done in 
Singapore which found adolescent girls had higher 
prevalence of 1.0% in 11 to 12 years girls and 3.12% 
in girls of age group between 16 to 17 years and the 
lowest prevalence was found between 6 to 7 years 
of age which is 0.12%18. Whereas our study found 
highest prevalence in 12 years of age which is 21.2 
% and lowest in 20 years which is 0.4% as shown in 
table-1. According to a study conducted in Sao 
Paulo Brazil this gender difference in scoliosis is due 
to early inset of puberty than males so both genders 
should be screened in age 10 to 14 years for early 
detection of scoliosis9. Adam’s forward bending test 
was the main assessment tool and scoliometer was 
used for confirming the degree of scoliosis. The 
students who scored > 5 degrees were considered 
as scoliotic and those having degrees < 5 were 
considered as non scoliotic. This was similar to a 
study held in southern Brazil which consisted of 
positioning the students in forward leaning position 
and checking their right and left rib humps, test 
known as Adam’s forward bending test1. Another 
study conducted in the year 2017 which proved the 
effectiveness of Adam’s forward bending in his 
school screening program by first assessing all the 
students with Adam’s forward bending test and 
those with positive results were further examined 
with scoliometer to check their angle of trunk 
rotation2.In a survey Walter Reed Visual Assessment 
Scale (WRVAS) and Trunk Appearance Perception 
Scale (TAPS) were used. Individuals with idiopathic 
scoliosis and no previous surgical history were 
enrolled. TAPS and SRS-22 questionnaire was done 
by every individual and the complete spinal X ray 
was received19.The degree of upper thoracolum-
bar/lumber structural curves were documented. A 
literature review concluded that adolescent 
idiopathic scoliosis has high incidence of back pain. 
This review estimates 0.4 to 5.2% prevalence of 
adolescent idiopathic scoliosis. Prevalence of this 
condition is unequal shoulders, waist, rib cage and 
unequal breast in females. For examination Adam’s 
forward bending test is declared the best test20.

Our examination was carried out by dividing the 
thoracic spine into three segments i-e upper thorac-
ic spine, middle thoracic spine and lower thoracic 
spine. The purpose of dividing the thoracic spine 
into these three regions was the suspicion of finding 
scoliosis in thoracic region in adolescent school 
going population due to carrying heavy school 
bags on shoulders which can alter their posture and 
disturb the mechanics of spine.  Our investigation 
about upper thoracic spine out of 226 students 
resulted in 46 students positive for idiopathic scoliosis 
and 83 were non scoliotic. 38 students had 5 
degrees of scoliosis, 3 students with 6 degrees of 
scoliosis, 2 with 10 degrees while 3 students having 
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INTRODUCTION

It is reported that the neck pain in adults has a prev-
alence of about 30% to 50%. Myofascial trigger 
points play a big role in causing restricted move-
ment, pain and functional limitation. In the origina-
tion of neck pain, it is clinically evident that myofas-
cial trigger point plays a significant role. Myofascial 
trigger points are 20% prevalent in right upper trape-
zius muscle. The upper trapezius is often the muscle 
of interest in investigation of trigger points1-4. The 
upper trapezius muscle is more prone to myofascial 
trigger points which are highly localized intense taut 
band of skeletal muscles5,6. The existence of myofas-
cial trigger points in upper trapezius muscle is one of 
the most typical finding in individuals with neck 
pain7. Anyone at any time during their lifespan can 
experience myofascial trigger point. It is nearly a 
stressful though not life threatening event in a 
person’s life8. The patho physiology of its creation is 
not clear enough and modern research recom-
mends that there is a low oxygen and nutrition in 
injured muscles fibers that automatically causes 
muscle contraction9. The pain of trapezius muscle 
trigger point is felt over the base of the neck posteri-
orly leading towards the shoulder10. Myofascial 
trigger point formation and its activation are 
dependent on postural stress11. Myofascial trigger 
points are classified on the basis of pain into active 
and latent.  Active trigger points are a clinical pain 
symptom (spontaneous pain). Conversely latent 
myofascial trigger point are non-spontaneous i.e. 
pain is felt only on palpation/compression. Diagno-
sis of myofascial trigger point can be done through 
physical examination or through different devic-
es12,13. Myofascial trigger points can be studied 
under ultrasound in relation to physical examina-
tion14.

For the diagnosis of myofascial trigger points, essen-
tial and confirmatory criteria that comprises of four 
elements referring to the physical signs found in 
myofascial trigger point, taut band, tenderness, 
jump sign, referred pain and restricted range of 
motion, can be used15,16.

‘The key to treating trigger points is to lengthen the 
muscle fibers that are shortened by the trigger point 
mechanism’16. There are several methods of treat-
ment such as massage, stretching, ultrasound 
therapy, muscle energy techniques, dry needling, 
local injections, integrated neuromuscular inhibition 
technique and ischemic compression12,17,18. Through 
these treatments the blood circulation is enhanced, 
lengthening of the sarcomere, ultimately it increas-
es the range of motion and reduce the muscle 
tension thus releasing the spasm, relieving pain11,17.

Modern record analysis of physio-therapeutic treat-
ment for myofascial trigger points decided that the 
most frequently used techniques for short term pain 
relief were trigger point pressure release, ischemic 

compression. Evidence supports that ischemic 
compression in a short span of time showed signifi-
cant improvement in pain and range of motion in 
office workers with neck pain19.

The procedure of Ischemic compression produces 
local ischemia to muscle, tissue gets recovery by re 
perfusion thereby relieving transient blood flow 
occlusion4, 20. The aim of this study was to determine 
the efficacy of ischemic compression in comparison 
with myofascial stretching on trigger points of trape-
zius muscle for the reduction of pain and spasm.

METHODOLOGY

Randomized Control Trial was conducted in Ziaud-
din Hospital, Karachi. The sample size of 96 partici-
pants comprising of 40 males and 56 females were 
randomly enrolled into two groups using the chit 
box method. The two groups were named A and B, 
each comprising of 48 participants. The study was 
conducted over 3 weeks in 9 sessions (thrice 
weekly).

Procedure
The purpose and procedure of the study was 
verbally explained to the participants and consent 
was taken. Physical therapist performed baseline 
assessment on the 1st day (pre-test score) using the 
outcome measure, visual analog scale, spasm 
frequency scale and severity of spasm. Group A 
was treated with, hot pack, ultrasound and 
ischemic compression.  Hot pack was stored in 
hydro collator tank of 74.5-80°C for 30 minutes), all 
the participants were instructed to lie down in prone 
position with neck in neutral position. The hot pack 
was covered in 6 layers of towel and then applied 
over the myofascial trigger points for 20 minutes. 
Ultrasound therapy was applied over the area of 
myofascial trigger point for 10 minutes, with unfo-
cused beam, frequency 1-3MHz, Intensity 0.5-2.0 
W/cm2, Duty cycle 100%, continuous bursts, 
followed by ischemic compression (compressed it 
with 2-4 kg/cm2 pressure for 10 to 20 seconds)21-23. 
Group B was treated with traditional physical thera-
py treatment including hot pack, ultrasound thera-
py (same protocols as group A), followed by 
myofascial stretching (neck flexion, side flexion 
towards the opposite side (unaffected side) and 
then slightly rotated towards the affected side, 
position was held for 20 seconds)16. Both the groups 
were treated thrice a week (alternate days) for 3 
weeks. After the treatment regime was completed 
participants were reassessed (post-test score) via 
Visual Analog Scale and Penn Spasm Severity 
Scale.

Inclusion criteria
• Both the genders aged between 20-40 years.
• Pain or spasm in trapezius muscles.

• Presence of palpable taut band.
• Pain pattern recognition by patient.
• Visual or tactile indication of latent trigger point.
• On manual pressure pain or altered sensation.
• Delicate spot tenderness of a nodule.
• Painful or limited end range of motion.

Exclusion criteria
• On medication other than non-steroidal anti-in-
flammatory drugs for pain.
• Muscular pathology.
• Cognitive deficit.
• Having any severe health problem such as uncon-
trolled hypertension or psychological issues.

Data analysis
Data analysis was performed using SPSS. The pre 
and posttest mean and standard deviation with 
P-value was calculated for both the groups with 
Paired T-test. In order to determine whether there 
were differences (P<.05) between the two groups 
on the posttest scores, an Independent T-test was 
performed. Level of significance for whole statistical 
analysis was kept at 5%.

RESULTS

A total of 96 participants were enrolled in the study. 
There were 40 males (38%) and 56 females (58%) 
shown in chart-1. Each group had 48 participants. 
The average age of the participants was 32.3 ± 5.6 
years. In experimental group (group A) there were 
31 females and 17 males and in control group 
(Group B), 25 females and 23 males.

Mean and standard deviation of the pretest and 
posttest assessment of outcome measures was 
calculated.  Visual analog scale showed significant 
decrease in posttest mean value. Spasm frequency 
scale also showed significant decrease in posttest 
mean value. However, severity of spasm in experi-
mental group showed significant decrease in 
posttest mean value while it showed no significant 
decrease in posttest mean value of control group 
(Table 1).

Independent T-test used to determine significant 
difference between two groups. The posttest analy-
sis indicated significant changes in the symptoms 

among both groups i.e. P<0.005 (Table 2). Establish-
ing that ischemic compression and myofascial 
stretching are both equally effective in treating the 
myofascial trigger points of trapezius muscle.

` 

Graph 1 : pretest and posttest readings (mean) of 
Group A and Group B.

DISCUSSION

The focus of this study was to evaluate the effective-
ness of ischemic compression in comparison with 
myofascial stretching for treatment of myofascial 
trigger points of trapezius muscle. This was in accor-
dance with Travell who stated that ischemic com-
pression reduces the sensitivity of trigger points13. 
Outcome measures were visual analog scale for the 
pain and Penn spasm frequency scale for the 
frequency and severity of spasm. Our study showed 
statistically significant difference between pre-test 
and post-test results in both groups respectively. 
However in a study conducted by Shah et al, the 
pre and post scores of VAS, PPT and CROM (lateral 
flexion of the opposite side) in 30 patients (with 
nonspecific neck pain) were studied. After a 
regime, consisting of Ischemic compression or 
muscle energy technique along with isometric 
exercises for neck and stretching exercises of upper 
trapezius muscle, for 1 week was followed, no signifi-
cant difference( P=0.332) in  mean VAS score  
between group A and Group B was found, further-
more, the mean PPT score between Group A and B 
was found to be significant (P is 0.002) and the 
mean CROM score between Group A and B was 
also found to be significant (P<0.01).Results showed 
a significant improvement in the pressure pain 
threshold and range of motion after the application 
of ischemic compression in comparison with muscle 
energy technique23.

Gemmel et al, compared the ischemic compres-
sion trigger point pressure release and sham 
ultrasound therapy on 45 subjects (with nonspecific 
neck pain of at least 3 months and pain of at least 
30 mm on VAS) and found only a slight reduction of 
symptoms in all the groups which was not signifi-
cant. Mean Visual Analog Scale (P = 0.5721), mean 

Pressure Pain Threshold  (P = 0.2171) and mean 
Cervical range of motion scores (P = 0.8805) were 
found to be not significant, However it was found 
that ischemic compression showed significantly 
better results than sham ultrasound therapy24. How-
ever in our study improvement in symptoms were 
found statistically significant in both groups (P < 
0.05).

Hains et al, in their study, assessed the Shoulder Pain 
and Disability Index (SPADI) score before and after 
ischemic compression was applied on trigger points 
in chronic shoulder pain patients. After the first 15 
treatments as compared to control group, experi-
mental group showed a significant decrease in 
SPADI scores (P = .003). After 6 months, the decrease 
in SPADI scores still existed (P.001).This study reported 
that ischemic compression showed significant 
changes in the SPADI score25. On the contrary, our 
study assessed the visual analog scale and Penn 
spasm frequency scale before and after applica-
tion of ischemic compression which showed signifi-
cant change (P < 0.05).

Gulick et al, in their study of 28 subjects with trigger 
points in upper musculature, reported significant 
difference in pretest and posttest  sensitivity  of 
myofascial trigger point in patients treated with 
ischemic compression in comparison with patients 
who were not treated with ischemic compression 
(p=0.04)26. Whereas, in our study, patients treated 
with ischemic compression as well as myofascial 
stretching showed significant decrease in pain 
threshold (P < 0.05).

Paz et al, reports that two researches of high quality, 
namely, Hains et al and Bron et al, provides 
evidence that patients with chronic pain in shoul-
der(myofascial trigger points) can be treated with 
ischemic compression. One study reported the 
reduction in SPADI score and the other study after 
12 week treatment reported clinically significant 
results (p<0.05) respectively27. Similarly in our study, 
decrease in VAS and PENN scale pre-test and 
posttest was observed (significant P < 0.05).

Hanten et al evaluated the effectiveness of 
ischemic compression and stretching as a combi-
nation therapy for the treatment of myofascial pain 
syndrome on neck and lower back region, this study 
showed significant improvement in pain threshold. 
Our study evaluated the effectiveness of ischemic 
compression in comparison with myofascial stretch-
ing for the treatment of myofascial trigger points in 
trapezius muscle. The results in our study were found 
to be significant in both interventions (P < 0.05)28.

Study by Ganesh et al provided evidence about 
ischemic compression and mobilization, both has 
significant role in releasing upper trapezius trigger 
points. Using ANOVA, assessed the pretest and 
posttest scores of both the experimental groups as 
compared to the control group and found statisti-

cally and clinically significant improvement in 
experimental groups (p < 0.05). But the effect size 
between both the experimental groups was small 
(<0.3)29. This study is in accordance with our study for 
the use of ischemic compression, however the 
results in our study shows significant changes after 
both interventions (P < 0.05).

Cagnie et al in his study reported that general pain 
(neck/shoulder), pressure pain perception ((P = 
.001), range of motion significantly improved post 
ischemic compression treatment but NDI score 
showed no significant improvement30. In our study, 
post ischemic compression as well as myofascial 
stretching shows significant pain reduction and 
decreased severity of trigger point. The end result 
was statistically significant in both groups (P < 0.05).
Kannan et al compared ischemic compression, 
laser therapy and ultrasound therapy in a sample 
size of 45. Through ANOVA he reported that all three 
interventions showed significant improvement statis-
tically (p<0.05) pre and post-trial31. Our study used 
ischemic compression as the main intervention and 
ultrasound as a protocol. Results were significant (P 
< 0.05).

Ravichandran et al, in their study (30 subjects) 
reported that between the control and experimen-
tal group, there was no significant difference (p≥
0.05) but range of motion improved in experimental 
group and within group data showed high statistical 
significance (p≤0.01)7. On the contrary, in our study 
there was significant difference in pain and spasm 
severity in both control and experimental group (P < 
0.05), however range of motion was not an 
outcome measure in our study.

Abdelhamid et al reported that ischemic compres-
sion is more effective in improving trigger point 
symptoms in comparison with traditional physical 
therapy treatments. In their study they assessed the 
VAS, NPAD and CROM among 40 patients with 
mechanical neck pain. Posttest assessment showed 
statistically significant difference from pretest 
assessment in VAS, NPAD and CROM19. Conversely 
in our study ischemic compression was found to be 
not superior to myofascial stretching.

Kim et el, reported that ischemic compression with 
trigger point injection showed significantly better 
results than only trigger point injection. It was also 
reported that duration of ischemic compression (30 
seconds or 60 seconds) did not affect the end 
results17. Contrary to this, our study applied 
ischemic compression along with hot pack and 
ultrasound therapy and the duration for IC was 10 to 
20 seconds. Contrary to Kim et al study, Sedgh et al 
reported that IC with duration of 90 seconds 
showed better results than IC in 30 seconds12.

Menaka et al reported that ischemic compression 
followed by stretching improved the trigger point 

symptoms significantly. In their study they assessed 
pain intensity using Numerical Pain Rating Scale 
(NPRS) and PPT using pain algometer. There was 
statistically significant difference found between 
the pretest scores and posttest scores8. Whereas in 
our study we assessed pain intensity using VAS and 
severity of spasm using Penn scale in comparison 
between ischemic compression and myofascial 
stretching which showed significant changes in 
both groups (P < 0.05).

In our study, we used hot pack therapy and 
ultrasound therapy as protocols for both groups. The 
use of ultrasound therapy was supported with study 
by Draper Do et al, in which he states that the 
thermal effects of ultrasound reduced the stiffness 
of myofascial trigger points32. Khan AA et al states 
that ultrasound therapy improves the circulation 
and pain10. The use of hot pack therapy was 
supported with the study by Dararat et al, who 
states that hot pack therapy enhances circulation 
of the affected tissue15.

In the study by Ilter et al , through investigation, they 
reported that in comparison with pulsed ultrasound, 
continuous ultrasound showed significantly more 
improvement (P = 0.05)33. This study supports the use 
of ultrasound as a protocol in our study. Another 
study by Kavadar et al, provides evidence that 
ultrasound provides significantly (p<0.001) good 
results34. The study by Benjaboonyanupap et al 
reported that hot pack therapy along with 
ultrasound therapy can be used for the treatment 
of myofascial trigger points as they induce physio-
logical changes15.

To evaluate the effectiveness of ischemic compres-
sion, we compared its effects with the effects of 
myofascial stretching. Though the use of myofascial 
stretching was not supported with studies, as there is 
a lack of literature availability regarding myofascial 
stretching. However, Kostopoulos et al, in the book, 
mentioned the use of myofascial stretching for the 
treatment of myofascial trigger points. More 
research needs to be conducted for the beneficial 
use of myofascial stretching. Kostopoulos et al, 
compared effectiveness of ischemic compression in 
combination with passive stretching and noted that 
it was significantly more effective than other treat-
ment options15.  Also, evidence by Cagnie B et al 
showed that ischemic compression increased 
range of motion and decreased pain in the man-
agement of trigger point35. Similarly in our study, 
ischemic compression decreased the pain, which 
was found to be statistically significant (P < 0.05).

Nambi et al, in the study assessed VAS and ROM 
after treating trigger points with ischemic compres-
sion (group A) and muscle energy technique 
(Group B). No significant (P > 0.05) changes were 
found in Vas score between group A and group B 
whereas statistically significant (P < 0.05) changes 

were found in ROM between group A and group B. 
Group B i.e. muscle energy technique showed 
better results than ischemic compression. This study 
concludes that ischemic compression and muscle 
energy technique can be used as intervention in 
trigger point release to improve ROM and decrease 
pain but MET along with ultrasound showed better 
results36. In our study ischemic compression in com-
parison with myofascial stretching showed statisti-
cally significant results in both groups (P <0.05).
Our study didn’t focus on the range of motion 
restriction due to myofascial trigger points. Travell 
and Simmons et al states that range of motion can 
be restricted due to trigger points but only a handful 
of studies support the co relation between myofas-
cial trigger points and decrease in range of 
motion13.

The study was conducted in a short time period 
which is one of limitations of this study. Other limita-
tions were, our study only focused on the pain inten-
sity and severity of spasm. More outcome measures 
and variables can be assessed. There is more room 
for further research.  Our study was focused on 
ischemic compression and not on myofascial 
stretching. There seem to be lack of clinically 
evident research regarding the use of myofascial 
stretching, so this can be a topic for further 
research.

CONCLUSION

The results showed that ischemic compression have 
more significant effect in reduction of symptoms of 
myofascial trigger point, as significant difference 
was found for the effectiveness of ischemic com-
pression in comparison with myofascial stretching of 
trapezius muscle for the treatment of pain and 
spasm caused by myofascial trigger point.
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INTRODUCTION

Scoliosis is widespread present among school 
children with an estimated prevalence of 0.5% - 3% 
worldwide1. Scoliosis is a lateral curvature of spine 
having Cobb’s angle of >10. Its early diagnosis helps 
in early treatment that is bracing which avoids the 
need for surgery in future2. Scoliosis is categorized 
into two groups idiopathic and non-idiopathic. Non 
idiopathic has several types: Congenital: associat-
ed with genes, neuromuscular: it is due to inade-
quacy of stabilizers (muscles) of spine, infantile: 
0-3yrs, juvenile: 4-10yrs, adolescent: 11-18yrs3. Many 
components can attribute to cause of scoliosis. 
Some of them are posture, genetics, obesity, and 
sedentary lifestyle, inappropriate school furniture, 
school bags or foot wears4. The classical age for 
screening in girls is before the onset menarche and 
likewise before the onset of puberty in boys i.e. 1-2 
years later than girls5. The scapulothoracic complex 
is necessary for proper shoulder function. Patients 
with adolescent idiopathic scoliosis show altered 
scapula kinetics6.

According to a study 85% of females are affected 
from adolescent idiopathic scoliosis of age group 
between 9 and 18 years. Diagnosis is done by x rays, 
physical examination and anamnesis being used. 
The physical assessment involves shoulder and 
scapular evenness, ADAM’s test, plumb line and 
triangle cut 3.

Research shows that Adam’s test is commonly used 
for scoliosis screening1. In a research examination 
was done using angle of trunk rotation (ATR) as 
forward bending test (FBT) with help of scoliometer. 
ATR above 5 degree was believed to be positive 
and to rule out scoliosis greater than 10 degree 
Cobb’s angle was used2. Modified Delphi 
approach is used for spinal deformity screening 
(SSSP’s) in some countries around the world. The 
conceptual frame work of analysis used in this 
systemic review was approved by task force and 
thought to be conceptual to examine spinal defor-
mity screening, which emphasis on five major 
elements/features. This model was used in other 
diagnostic program strongly. It also comprises of all 
WHO measures which are workable for evaluation 
strategies7.

Best diagnosis and assessment routine of postural 
examination is carried out in school. In this way 
spinal problems can be detected early. The tool for 
assessment used in this study includes an identifica-
tion form, assessment of the flexibility of back 
muscle chain, group of socioeconomic characteris-
tics, lifestyle, puberty, and ergonomic examination. 
Adam’s forward bending test was also used to 
evaluate the suspected scoliosis4.

An overall compiled prevalence of idiopathic 
scoliosis in adolescents is 0.47% to 5.2% from differ-

ent studies3. A school screening survey was 
performed in Surabaya Indonesia, study calculated 
about 2.93% of rate of prevalence in school age 
children between 9-16 years of age 8. In the state of 
Sao Paulo Brazil a study measured the presence of 
unknown cause of scoliosis in adolescent 2,562 
children between age 10 to 14 years participated 
and were assessed by ADAM`s forward bending 
test and with a scoliometer measuring the trunk 
rotation angle, overall 1.5% prevalence rate was 
calculated9.

A cross sectional study in Singapore measured the 
prevalence of idiopathic scoliosis in school going 
children of four different age groups and to 
correlate the current statistics with previous 15 years 
study performed in 1982 to 1997. According to 
statistics collected from 35,558 boys and 37,141 girls 
the presence of adolescent idiopathic scoliosis was 
1.37% for girls and 0.21% for boys at the age of 11-12 
years and the prevalence of 2.22% of girls and 0.66% 
of boys was estimated at the ages of 13 to 14 years. 
40.1% of children had thoracolumbar curve chang-
es. There was no significant increase founded in the 
result when compared with previous 1982 to 1997 
researches10.

In southern region of Brazil, it was evaluated that the 
rate of prevalence of scoliosis in adolescent age 
group school student is 1.4% with no significant 
correlation of body over weight and excessive 
school material carried by school students1. A cross 
sectional study was obtained in primary school of 
Cankkale to determine the presence of idiopathic 
scoliosis in school going children. 12 schools were 
selected by cluster sampling method in which total 
2604 students participated and underwent exam-
ination with scoliometer and postural screening. 
Students with greater degree measurement under-
went radiographic examination in which out of 6 
students 8 were diagnosed with adolescent 
idiopathic scoliosis. The study concluded that 1% to 
2% of children up to age group of 15 affected with 
adolescent idiopathic scoliosis 11. 

The treatment of scoliosis can be altered according 
to its type and severity. In less severe cases exercises 
is the main treatment to be given12.The effective-
ness of schroth scoliosis specific exercises was 
checked in a study in which one hour long training 
session was delivered along with 30 to 45 minutes of 
home program exercises. This trial proved that this 
exercise program can be used for the treatment of 
adolescent idiopathic scoliosis13.It was found that 
there is no special outcome of physiotherapy in 
people who are at risk of progression of scoliosis. 
However, bracing can be used as conservative 
management of idiopathic scoliosis in adoles-
cents14. Measuring the Cobb’s angle is the most 
accurate method to assess the degree of scoliosis. 
The cobb’s angle which shows less than 10 degree 
of deviation of spinal curve usually does not require 

a surgical treatment15. According to American 
academy of orthopedic surgeons the surgeons 
worldwide suggest a cobb angle greater than 45 
degree as an indication to use surgical approach to 
correct the spinal curvature and prevent it from 
progression16. A retrospective study was obtained in 
Brazil which included 2 groups of patients with 
thoracolumbar anterior and posterior arthrodesis. 
22 patients underwent surgery, group 1 comprising 
11 patients who were with anterior arthrodesis and 
11 patients of group 2 with posterior arthrodesis. Pre 
and post-operative x rays were observed along with 
fusion and alignment, breakage of material was 
also assessed post operatively. Study concluded 
that group 1 had an average of 4.81 fused vertebra 
and group 2 had 6.36 fused vertebra. Group 2 had 
no complications while group 1 had broken 
implants 17. 

According to the worldwide analysis of scoliosis it is 
concluded that scoliosis is prevalent in adolescent 
females due to genetic, hormonal and different 
causes. Early assessment plays a great role in diag-
nosis and prevention from further progression of the 
disease. Less severe cases of scoliosis in which 
Cobb’s angle is less than 400, physical therapy 
intervention coupled with spinal braces has a good 
role in correction of the spinal curve because these 
are usually due to postural muscles imbalance. 
Where’s angle more than 400 need surgical 
approach. The aim of the study is to determine the 
prevalence of idiopathic scoliosis in adolescent’s 
female population of primary and secondary 
schools in order to spread the awareness and stop 
its progression among the population of Sikander-
abad, Karachi, Pakistan.

METHODOLOGY

Study settings and population
A study developed in the public & private schools of 
Sikanderabad, Karachi, Pakistan which included 
school going females between the ages of 11 to 20 
years.

Study design
Cross sectional study.

Duration of study
6 to 8 months.

Sampling technique
Simple random sampling

Sample size
sample size collected for the detection of   adoles-
cent idiopathic scoliosis was 226. 

Data analysis
The obtained data is used for calculating the preva-

lence by using SPSS version 20. Standard deviation 
and mean of the whole data was calculated on the 
parameters including age, upper thoracic spine, 
mid thoracic spine and lower thoracic spine.

Inclusion criteria
• Adolescent age between 11-20 years
• Female gender

Exclusion criteria
• Recent trauma
• Previous spinal fracture or surgery
• Leg length discrepancy
• Congenital scoliosis

Data collection procedure
The individual was asked to bend forward till the 
spine becomes equidistant to parallel plane with 
arms extended, patient was observed from front 
and was looked for a “rib hump”, and individual 
with rib hump with scoliotic curves greater than 5 
degrees was considered as positive. (Normally the 
thoracic curve is 1 to 4 cm with apex on C7.

Data collection tool
Data was collected by observation of the posture, 
palpation of spine curvatures and by using a 
self-administrated Questionnaire. Examination was 
carried out by using Adam’s forward bending test 
and the results were confirmed by using a scoliome-
ter which is a specific tool used for the examination 
of scoliosis.

Assessment parameters
Adams forward bending test and scoliometer read-
ings of three segments of thoracic region. That 
includes:
• Upper thoracic segment
• Middle thoracic segment
• Lower thoracic segment

Ethical considerations
• Written permission was taken by an individual prior 
to participation in the study.
• Maintaining the dignity of the participant was a 
priority.
• All the personal data of the individual was kept 
confidential.
• Authenticity of an organization participating in 
the research was ensured.

RESULTS

The total sample of screening programme consisted 
of 226 school children. The screening was based on 
the criteria of adolescent age group and the 
gender focused was female. The mean age 
estimated was 13.61±2.10 and the overall preva-
lance of adolescent idiopathic scoliosis calculated 
in Sikanderabad was 21.16%. According to table-1 
girls between the ages of 12-14 years have greatest 

prevalence of idiopathic scoliosis. 

The analysis was made by dividing the assessment 
into 3 segments of thorax. The mean of the upper 
thoracic curve was 2.18 ± 2.31.

Table-2 demonstrates that > 5 degrees of scoliosis in 
upper thorax was found in 20.2 % of girls and 42.9% 
had no scoliosis.

Total mean of mid thoracic curve was 2.43 ±2.2 out 
of which 20.7% girls had scoliotic curve greater than 
5 degrees and 32.3% had normal curve (table-3).

Table-4 illustrates that the mean of the lower 
segment of thorax was 2.54 ±2.32. 22.6% students 
were positive for scoliosis and 31.4% were screened 
as non scoliotic. 

7.8 and 12 degrees of scoliosis. Hence, severe 
scoliosis was rare to find in the upper thoracic spine 
(table-2). As described in table-3 in the middle 
thoracic spine 40 students had 5 degrees of scolio-
sis, 5 students had 10 degrees of scoliosis and 2 had 
6 and 7 degrees of scoliosis. A total of mid thoracic 
scoliosis estimated was in 47 students out of 226 and 
106 had no scoliosis. Table-4 shows the results of 
lower thoracic spine in which a total of 52 students 
were diagnosed with having scoliosis, 37 had 5 
degrees of scoliosis, 6 had 6 degrees of scoliosis,2 
had 7 degrees, 3 had 8 degrees and 4 had 10 
degrees of idiopathic scoliosis. Students having no 
scoliosis were 103 out of 226. The total calculation 
shows that mid thoracic spine had highest degrees 
of scoliosis and is more prone to develop idiopathic 
scoliosis in adolescent population21. Another study 
by Cowell et al was reviewed which was based on 
concept of idiopathic scoliosis related to gene 
mutation. He studied 110 families with scoliosis. 
Author found 33% families affected as compared to 
the controlled group which was the general popu-
lation22. According to the study that exercise and 
physical therapy proves to be efficient in minimizing 
the development of idiopathic scoliosis. Improving 
the quality of life in children affected by adolescent 
idiopathic scoliosis with the help of various guide-
lines rather than surgical procedures has proven to 
be advantageous23. According to a meta-analysis 
and systemic review lower back pain prevalence is 
high due to scoliosis. Treatment for back pain is 
done by conservative management using different 
techniques however effects of treatment are not 
added. Surgical treatment showed more elevation 
in pain. Bracing did not elevate the pain in patients 
wearing brace and those without brace. Screening 
is a procedure for identification of undiagnosed 
diseases by application of different test and mea-
sures for any specific disease or defect24. Another 
study was conducted to find out the surgical 
outcomes of correction in young adult’s thoracic 
idiopathic scoliosis, the adults aged between 10 to 
18 years. The study concluded that the surgical 
correction of scoliotic curve done in early adult-
hood has more advantages and there are chances 
of increased health risks if the surgical intervention is 
done in late adulthood25.

CONCLUSION

Study concluded that the total prevalence of 
idiopathic scoliosis in adolescent female school 
going population of Sikanderabad was 21.16% in 
the mean age of 13.61 years. It is found that scoliosis 
is prevalent in the lower thoracic region of spine in 
this population. In this survey students who were 
diagnosed with scoliosis were taught different reha-
bilitation strategies for correction of posture, low 
back pain relief to prevent further progression of the 
disease.



It is concluded that lower thoracic region is mostly 
affected with idiopathic scoliosis in adolescent 
population, the average age of 13 years is most 
prone to develop scoliosis and the safest age is 20 
years of adolescents.

DISCUSSION

This study was based on a school screening survey 
program of adolescent idiopathic scoliosis. The 
highlighted population was adolescent girls of 
primary and secondary schools of sikanderabad, 
Karachi, Pakistan.  226 was the total population who 
participated in our study excluding those who 
missed the assessment program. the inclusion 
criteria for students in our study was female gender, 
age between 11 and 20 years, school going popu-
lation and the exclusion criteria was  visible structur-
al deformity, previous spinal surgical history and  
age greater than 20 years. A study was conducted 
in 2015 which found out that best diagnosis and 
assessment routine of postural examination is 
carried out in school. In this way spinal problems 
can be early detected and the risk factors associat-
ed with it. The tool for assessment used in this study 
includes an identification form (name, age, and 
gender), scoliosis assessment, assessment of the 

flexibility of back muscle, socio-economic charac-
teristics, anthropometric measurements, lifestyle, 
puberty, ergonomic examination. Adam Forward 
Bent Test also used to evaluate the suspected 
scoliosis4. Comparing this study with a study done in 
Singapore which found adolescent girls had higher 
prevalence of 1.0% in 11 to 12 years girls and 3.12% 
in girls of age group between 16 to 17 years and the 
lowest prevalence was found between 6 to 7 years 
of age which is 0.12%18. Whereas our study found 
highest prevalence in 12 years of age which is 21.2 
% and lowest in 20 years which is 0.4% as shown in 
table-1. According to a study conducted in Sao 
Paulo Brazil this gender difference in scoliosis is due 
to early inset of puberty than males so both genders 
should be screened in age 10 to 14 years for early 
detection of scoliosis9. Adam’s forward bending test 
was the main assessment tool and scoliometer was 
used for confirming the degree of scoliosis. The 
students who scored > 5 degrees were considered 
as scoliotic and those having degrees < 5 were 
considered as non scoliotic. This was similar to a 
study held in southern Brazil which consisted of 
positioning the students in forward leaning position 
and checking their right and left rib humps, test 
known as Adam’s forward bending test1. Another 
study conducted in the year 2017 which proved the 
effectiveness of Adam’s forward bending in his 
school screening program by first assessing all the 
students with Adam’s forward bending test and 
those with positive results were further examined 
with scoliometer to check their angle of trunk 
rotation2.In a survey Walter Reed Visual Assessment 
Scale (WRVAS) and Trunk Appearance Perception 
Scale (TAPS) were used. Individuals with idiopathic 
scoliosis and no previous surgical history were 
enrolled. TAPS and SRS-22 questionnaire was done 
by every individual and the complete spinal X ray 
was received19.The degree of upper thoracolum-
bar/lumber structural curves were documented. A 
literature review concluded that adolescent 
idiopathic scoliosis has high incidence of back pain. 
This review estimates 0.4 to 5.2% prevalence of 
adolescent idiopathic scoliosis. Prevalence of this 
condition is unequal shoulders, waist, rib cage and 
unequal breast in females. For examination Adam’s 
forward bending test is declared the best test20.

Our examination was carried out by dividing the 
thoracic spine into three segments i-e upper thorac-
ic spine, middle thoracic spine and lower thoracic 
spine. The purpose of dividing the thoracic spine 
into these three regions was the suspicion of finding 
scoliosis in thoracic region in adolescent school 
going population due to carrying heavy school 
bags on shoulders which can alter their posture and 
disturb the mechanics of spine.  Our investigation 
about upper thoracic spine out of 226 students 
resulted in 46 students positive for idiopathic scoliosis 
and 83 were non scoliotic. 38 students had 5 
degrees of scoliosis, 3 students with 6 degrees of 
scoliosis, 2 with 10 degrees while 3 students having 
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INTRODUCTION

It is reported that the neck pain in adults has a prev-
alence of about 30% to 50%. Myofascial trigger 
points play a big role in causing restricted move-
ment, pain and functional limitation. In the origina-
tion of neck pain, it is clinically evident that myofas-
cial trigger point plays a significant role. Myofascial 
trigger points are 20% prevalent in right upper trape-
zius muscle. The upper trapezius is often the muscle 
of interest in investigation of trigger points1-4. The 
upper trapezius muscle is more prone to myofascial 
trigger points which are highly localized intense taut 
band of skeletal muscles5,6. The existence of myofas-
cial trigger points in upper trapezius muscle is one of 
the most typical finding in individuals with neck 
pain7. Anyone at any time during their lifespan can 
experience myofascial trigger point. It is nearly a 
stressful though not life threatening event in a 
person’s life8. The patho physiology of its creation is 
not clear enough and modern research recom-
mends that there is a low oxygen and nutrition in 
injured muscles fibers that automatically causes 
muscle contraction9. The pain of trapezius muscle 
trigger point is felt over the base of the neck posteri-
orly leading towards the shoulder10. Myofascial 
trigger point formation and its activation are 
dependent on postural stress11. Myofascial trigger 
points are classified on the basis of pain into active 
and latent.  Active trigger points are a clinical pain 
symptom (spontaneous pain). Conversely latent 
myofascial trigger point are non-spontaneous i.e. 
pain is felt only on palpation/compression. Diagno-
sis of myofascial trigger point can be done through 
physical examination or through different devic-
es12,13. Myofascial trigger points can be studied 
under ultrasound in relation to physical examina-
tion14.

For the diagnosis of myofascial trigger points, essen-
tial and confirmatory criteria that comprises of four 
elements referring to the physical signs found in 
myofascial trigger point, taut band, tenderness, 
jump sign, referred pain and restricted range of 
motion, can be used15,16.

‘The key to treating trigger points is to lengthen the 
muscle fibers that are shortened by the trigger point 
mechanism’16. There are several methods of treat-
ment such as massage, stretching, ultrasound 
therapy, muscle energy techniques, dry needling, 
local injections, integrated neuromuscular inhibition 
technique and ischemic compression12,17,18. Through 
these treatments the blood circulation is enhanced, 
lengthening of the sarcomere, ultimately it increas-
es the range of motion and reduce the muscle 
tension thus releasing the spasm, relieving pain11,17.

Modern record analysis of physio-therapeutic treat-
ment for myofascial trigger points decided that the 
most frequently used techniques for short term pain 
relief were trigger point pressure release, ischemic 

compression. Evidence supports that ischemic 
compression in a short span of time showed signifi-
cant improvement in pain and range of motion in 
office workers with neck pain19.

The procedure of Ischemic compression produces 
local ischemia to muscle, tissue gets recovery by re 
perfusion thereby relieving transient blood flow 
occlusion4, 20. The aim of this study was to determine 
the efficacy of ischemic compression in comparison 
with myofascial stretching on trigger points of trape-
zius muscle for the reduction of pain and spasm.

METHODOLOGY

Randomized Control Trial was conducted in Ziaud-
din Hospital, Karachi. The sample size of 96 partici-
pants comprising of 40 males and 56 females were 
randomly enrolled into two groups using the chit 
box method. The two groups were named A and B, 
each comprising of 48 participants. The study was 
conducted over 3 weeks in 9 sessions (thrice 
weekly).

Procedure
The purpose and procedure of the study was 
verbally explained to the participants and consent 
was taken. Physical therapist performed baseline 
assessment on the 1st day (pre-test score) using the 
outcome measure, visual analog scale, spasm 
frequency scale and severity of spasm. Group A 
was treated with, hot pack, ultrasound and 
ischemic compression.  Hot pack was stored in 
hydro collator tank of 74.5-80°C for 30 minutes), all 
the participants were instructed to lie down in prone 
position with neck in neutral position. The hot pack 
was covered in 6 layers of towel and then applied 
over the myofascial trigger points for 20 minutes. 
Ultrasound therapy was applied over the area of 
myofascial trigger point for 10 minutes, with unfo-
cused beam, frequency 1-3MHz, Intensity 0.5-2.0 
W/cm2, Duty cycle 100%, continuous bursts, 
followed by ischemic compression (compressed it 
with 2-4 kg/cm2 pressure for 10 to 20 seconds)21-23. 
Group B was treated with traditional physical thera-
py treatment including hot pack, ultrasound thera-
py (same protocols as group A), followed by 
myofascial stretching (neck flexion, side flexion 
towards the opposite side (unaffected side) and 
then slightly rotated towards the affected side, 
position was held for 20 seconds)16. Both the groups 
were treated thrice a week (alternate days) for 3 
weeks. After the treatment regime was completed 
participants were reassessed (post-test score) via 
Visual Analog Scale and Penn Spasm Severity 
Scale.

Inclusion criteria
• Both the genders aged between 20-40 years.
• Pain or spasm in trapezius muscles.

• Presence of palpable taut band.
• Pain pattern recognition by patient.
• Visual or tactile indication of latent trigger point.
• On manual pressure pain or altered sensation.
• Delicate spot tenderness of a nodule.
• Painful or limited end range of motion.

Exclusion criteria
• On medication other than non-steroidal anti-in-
flammatory drugs for pain.
• Muscular pathology.
• Cognitive deficit.
• Having any severe health problem such as uncon-
trolled hypertension or psychological issues.

Data analysis
Data analysis was performed using SPSS. The pre 
and posttest mean and standard deviation with 
P-value was calculated for both the groups with 
Paired T-test. In order to determine whether there 
were differences (P<.05) between the two groups 
on the posttest scores, an Independent T-test was 
performed. Level of significance for whole statistical 
analysis was kept at 5%.

RESULTS

A total of 96 participants were enrolled in the study. 
There were 40 males (38%) and 56 females (58%) 
shown in chart-1. Each group had 48 participants. 
The average age of the participants was 32.3 ± 5.6 
years. In experimental group (group A) there were 
31 females and 17 males and in control group 
(Group B), 25 females and 23 males.

Mean and standard deviation of the pretest and 
posttest assessment of outcome measures was 
calculated.  Visual analog scale showed significant 
decrease in posttest mean value. Spasm frequency 
scale also showed significant decrease in posttest 
mean value. However, severity of spasm in experi-
mental group showed significant decrease in 
posttest mean value while it showed no significant 
decrease in posttest mean value of control group 
(Table 1).

Independent T-test used to determine significant 
difference between two groups. The posttest analy-
sis indicated significant changes in the symptoms 

among both groups i.e. P<0.005 (Table 2). Establish-
ing that ischemic compression and myofascial 
stretching are both equally effective in treating the 
myofascial trigger points of trapezius muscle.

` 

Graph 1 : pretest and posttest readings (mean) of 
Group A and Group B.

DISCUSSION

The focus of this study was to evaluate the effective-
ness of ischemic compression in comparison with 
myofascial stretching for treatment of myofascial 
trigger points of trapezius muscle. This was in accor-
dance with Travell who stated that ischemic com-
pression reduces the sensitivity of trigger points13. 
Outcome measures were visual analog scale for the 
pain and Penn spasm frequency scale for the 
frequency and severity of spasm. Our study showed 
statistically significant difference between pre-test 
and post-test results in both groups respectively. 
However in a study conducted by Shah et al, the 
pre and post scores of VAS, PPT and CROM (lateral 
flexion of the opposite side) in 30 patients (with 
nonspecific neck pain) were studied. After a 
regime, consisting of Ischemic compression or 
muscle energy technique along with isometric 
exercises for neck and stretching exercises of upper 
trapezius muscle, for 1 week was followed, no signifi-
cant difference( P=0.332) in  mean VAS score  
between group A and Group B was found, further-
more, the mean PPT score between Group A and B 
was found to be significant (P is 0.002) and the 
mean CROM score between Group A and B was 
also found to be significant (P<0.01).Results showed 
a significant improvement in the pressure pain 
threshold and range of motion after the application 
of ischemic compression in comparison with muscle 
energy technique23.

Gemmel et al, compared the ischemic compres-
sion trigger point pressure release and sham 
ultrasound therapy on 45 subjects (with nonspecific 
neck pain of at least 3 months and pain of at least 
30 mm on VAS) and found only a slight reduction of 
symptoms in all the groups which was not signifi-
cant. Mean Visual Analog Scale (P = 0.5721), mean 

Pressure Pain Threshold  (P = 0.2171) and mean 
Cervical range of motion scores (P = 0.8805) were 
found to be not significant, However it was found 
that ischemic compression showed significantly 
better results than sham ultrasound therapy24. How-
ever in our study improvement in symptoms were 
found statistically significant in both groups (P < 
0.05).

Hains et al, in their study, assessed the Shoulder Pain 
and Disability Index (SPADI) score before and after 
ischemic compression was applied on trigger points 
in chronic shoulder pain patients. After the first 15 
treatments as compared to control group, experi-
mental group showed a significant decrease in 
SPADI scores (P = .003). After 6 months, the decrease 
in SPADI scores still existed (P.001).This study reported 
that ischemic compression showed significant 
changes in the SPADI score25. On the contrary, our 
study assessed the visual analog scale and Penn 
spasm frequency scale before and after applica-
tion of ischemic compression which showed signifi-
cant change (P < 0.05).

Gulick et al, in their study of 28 subjects with trigger 
points in upper musculature, reported significant 
difference in pretest and posttest  sensitivity  of 
myofascial trigger point in patients treated with 
ischemic compression in comparison with patients 
who were not treated with ischemic compression 
(p=0.04)26. Whereas, in our study, patients treated 
with ischemic compression as well as myofascial 
stretching showed significant decrease in pain 
threshold (P < 0.05).

Paz et al, reports that two researches of high quality, 
namely, Hains et al and Bron et al, provides 
evidence that patients with chronic pain in shoul-
der(myofascial trigger points) can be treated with 
ischemic compression. One study reported the 
reduction in SPADI score and the other study after 
12 week treatment reported clinically significant 
results (p<0.05) respectively27. Similarly in our study, 
decrease in VAS and PENN scale pre-test and 
posttest was observed (significant P < 0.05).

Hanten et al evaluated the effectiveness of 
ischemic compression and stretching as a combi-
nation therapy for the treatment of myofascial pain 
syndrome on neck and lower back region, this study 
showed significant improvement in pain threshold. 
Our study evaluated the effectiveness of ischemic 
compression in comparison with myofascial stretch-
ing for the treatment of myofascial trigger points in 
trapezius muscle. The results in our study were found 
to be significant in both interventions (P < 0.05)28.

Study by Ganesh et al provided evidence about 
ischemic compression and mobilization, both has 
significant role in releasing upper trapezius trigger 
points. Using ANOVA, assessed the pretest and 
posttest scores of both the experimental groups as 
compared to the control group and found statisti-

cally and clinically significant improvement in 
experimental groups (p < 0.05). But the effect size 
between both the experimental groups was small 
(<0.3)29. This study is in accordance with our study for 
the use of ischemic compression, however the 
results in our study shows significant changes after 
both interventions (P < 0.05).

Cagnie et al in his study reported that general pain 
(neck/shoulder), pressure pain perception ((P = 
.001), range of motion significantly improved post 
ischemic compression treatment but NDI score 
showed no significant improvement30. In our study, 
post ischemic compression as well as myofascial 
stretching shows significant pain reduction and 
decreased severity of trigger point. The end result 
was statistically significant in both groups (P < 0.05).
Kannan et al compared ischemic compression, 
laser therapy and ultrasound therapy in a sample 
size of 45. Through ANOVA he reported that all three 
interventions showed significant improvement statis-
tically (p<0.05) pre and post-trial31. Our study used 
ischemic compression as the main intervention and 
ultrasound as a protocol. Results were significant (P 
< 0.05).

Ravichandran et al, in their study (30 subjects) 
reported that between the control and experimen-
tal group, there was no significant difference (p≥
0.05) but range of motion improved in experimental 
group and within group data showed high statistical 
significance (p≤0.01)7. On the contrary, in our study 
there was significant difference in pain and spasm 
severity in both control and experimental group (P < 
0.05), however range of motion was not an 
outcome measure in our study.

Abdelhamid et al reported that ischemic compres-
sion is more effective in improving trigger point 
symptoms in comparison with traditional physical 
therapy treatments. In their study they assessed the 
VAS, NPAD and CROM among 40 patients with 
mechanical neck pain. Posttest assessment showed 
statistically significant difference from pretest 
assessment in VAS, NPAD and CROM19. Conversely 
in our study ischemic compression was found to be 
not superior to myofascial stretching.

Kim et el, reported that ischemic compression with 
trigger point injection showed significantly better 
results than only trigger point injection. It was also 
reported that duration of ischemic compression (30 
seconds or 60 seconds) did not affect the end 
results17. Contrary to this, our study applied 
ischemic compression along with hot pack and 
ultrasound therapy and the duration for IC was 10 to 
20 seconds. Contrary to Kim et al study, Sedgh et al 
reported that IC with duration of 90 seconds 
showed better results than IC in 30 seconds12.

Menaka et al reported that ischemic compression 
followed by stretching improved the trigger point 

symptoms significantly. In their study they assessed 
pain intensity using Numerical Pain Rating Scale 
(NPRS) and PPT using pain algometer. There was 
statistically significant difference found between 
the pretest scores and posttest scores8. Whereas in 
our study we assessed pain intensity using VAS and 
severity of spasm using Penn scale in comparison 
between ischemic compression and myofascial 
stretching which showed significant changes in 
both groups (P < 0.05).

In our study, we used hot pack therapy and 
ultrasound therapy as protocols for both groups. The 
use of ultrasound therapy was supported with study 
by Draper Do et al, in which he states that the 
thermal effects of ultrasound reduced the stiffness 
of myofascial trigger points32. Khan AA et al states 
that ultrasound therapy improves the circulation 
and pain10. The use of hot pack therapy was 
supported with the study by Dararat et al, who 
states that hot pack therapy enhances circulation 
of the affected tissue15.

In the study by Ilter et al , through investigation, they 
reported that in comparison with pulsed ultrasound, 
continuous ultrasound showed significantly more 
improvement (P = 0.05)33. This study supports the use 
of ultrasound as a protocol in our study. Another 
study by Kavadar et al, provides evidence that 
ultrasound provides significantly (p<0.001) good 
results34. The study by Benjaboonyanupap et al 
reported that hot pack therapy along with 
ultrasound therapy can be used for the treatment 
of myofascial trigger points as they induce physio-
logical changes15.

To evaluate the effectiveness of ischemic compres-
sion, we compared its effects with the effects of 
myofascial stretching. Though the use of myofascial 
stretching was not supported with studies, as there is 
a lack of literature availability regarding myofascial 
stretching. However, Kostopoulos et al, in the book, 
mentioned the use of myofascial stretching for the 
treatment of myofascial trigger points. More 
research needs to be conducted for the beneficial 
use of myofascial stretching. Kostopoulos et al, 
compared effectiveness of ischemic compression in 
combination with passive stretching and noted that 
it was significantly more effective than other treat-
ment options15.  Also, evidence by Cagnie B et al 
showed that ischemic compression increased 
range of motion and decreased pain in the man-
agement of trigger point35. Similarly in our study, 
ischemic compression decreased the pain, which 
was found to be statistically significant (P < 0.05).

Nambi et al, in the study assessed VAS and ROM 
after treating trigger points with ischemic compres-
sion (group A) and muscle energy technique 
(Group B). No significant (P > 0.05) changes were 
found in Vas score between group A and group B 
whereas statistically significant (P < 0.05) changes 

were found in ROM between group A and group B. 
Group B i.e. muscle energy technique showed 
better results than ischemic compression. This study 
concludes that ischemic compression and muscle 
energy technique can be used as intervention in 
trigger point release to improve ROM and decrease 
pain but MET along with ultrasound showed better 
results36. In our study ischemic compression in com-
parison with myofascial stretching showed statisti-
cally significant results in both groups (P <0.05).
Our study didn’t focus on the range of motion 
restriction due to myofascial trigger points. Travell 
and Simmons et al states that range of motion can 
be restricted due to trigger points but only a handful 
of studies support the co relation between myofas-
cial trigger points and decrease in range of 
motion13.

The study was conducted in a short time period 
which is one of limitations of this study. Other limita-
tions were, our study only focused on the pain inten-
sity and severity of spasm. More outcome measures 
and variables can be assessed. There is more room 
for further research.  Our study was focused on 
ischemic compression and not on myofascial 
stretching. There seem to be lack of clinically 
evident research regarding the use of myofascial 
stretching, so this can be a topic for further 
research.

CONCLUSION

The results showed that ischemic compression have 
more significant effect in reduction of symptoms of 
myofascial trigger point, as significant difference 
was found for the effectiveness of ischemic com-
pression in comparison with myofascial stretching of 
trapezius muscle for the treatment of pain and 
spasm caused by myofascial trigger point.

Farooqui SI et al. Prevalence of Adolescent Idiopathic Scoliosis among Pri and Sec Girls schools of Sikanderabad, Khi, Pak.

INTRODUCTION

Scoliosis is widespread present among school 
children with an estimated prevalence of 0.5% - 3% 
worldwide1. Scoliosis is a lateral curvature of spine 
having Cobb’s angle of >10. Its early diagnosis helps 
in early treatment that is bracing which avoids the 
need for surgery in future2. Scoliosis is categorized 
into two groups idiopathic and non-idiopathic. Non 
idiopathic has several types: Congenital: associat-
ed with genes, neuromuscular: it is due to inade-
quacy of stabilizers (muscles) of spine, infantile: 
0-3yrs, juvenile: 4-10yrs, adolescent: 11-18yrs3. Many 
components can attribute to cause of scoliosis. 
Some of them are posture, genetics, obesity, and 
sedentary lifestyle, inappropriate school furniture, 
school bags or foot wears4. The classical age for 
screening in girls is before the onset menarche and 
likewise before the onset of puberty in boys i.e. 1-2 
years later than girls5. The scapulothoracic complex 
is necessary for proper shoulder function. Patients 
with adolescent idiopathic scoliosis show altered 
scapula kinetics6.

According to a study 85% of females are affected 
from adolescent idiopathic scoliosis of age group 
between 9 and 18 years. Diagnosis is done by x rays, 
physical examination and anamnesis being used. 
The physical assessment involves shoulder and 
scapular evenness, ADAM’s test, plumb line and 
triangle cut 3.

Research shows that Adam’s test is commonly used 
for scoliosis screening1. In a research examination 
was done using angle of trunk rotation (ATR) as 
forward bending test (FBT) with help of scoliometer. 
ATR above 5 degree was believed to be positive 
and to rule out scoliosis greater than 10 degree 
Cobb’s angle was used2. Modified Delphi 
approach is used for spinal deformity screening 
(SSSP’s) in some countries around the world. The 
conceptual frame work of analysis used in this 
systemic review was approved by task force and 
thought to be conceptual to examine spinal defor-
mity screening, which emphasis on five major 
elements/features. This model was used in other 
diagnostic program strongly. It also comprises of all 
WHO measures which are workable for evaluation 
strategies7.

Best diagnosis and assessment routine of postural 
examination is carried out in school. In this way 
spinal problems can be detected early. The tool for 
assessment used in this study includes an identifica-
tion form, assessment of the flexibility of back 
muscle chain, group of socioeconomic characteris-
tics, lifestyle, puberty, and ergonomic examination. 
Adam’s forward bending test was also used to 
evaluate the suspected scoliosis4.

An overall compiled prevalence of idiopathic 
scoliosis in adolescents is 0.47% to 5.2% from differ-

ent studies3. A school screening survey was 
performed in Surabaya Indonesia, study calculated 
about 2.93% of rate of prevalence in school age 
children between 9-16 years of age 8. In the state of 
Sao Paulo Brazil a study measured the presence of 
unknown cause of scoliosis in adolescent 2,562 
children between age 10 to 14 years participated 
and were assessed by ADAM`s forward bending 
test and with a scoliometer measuring the trunk 
rotation angle, overall 1.5% prevalence rate was 
calculated9.

A cross sectional study in Singapore measured the 
prevalence of idiopathic scoliosis in school going 
children of four different age groups and to 
correlate the current statistics with previous 15 years 
study performed in 1982 to 1997. According to 
statistics collected from 35,558 boys and 37,141 girls 
the presence of adolescent idiopathic scoliosis was 
1.37% for girls and 0.21% for boys at the age of 11-12 
years and the prevalence of 2.22% of girls and 0.66% 
of boys was estimated at the ages of 13 to 14 years. 
40.1% of children had thoracolumbar curve chang-
es. There was no significant increase founded in the 
result when compared with previous 1982 to 1997 
researches10.

In southern region of Brazil, it was evaluated that the 
rate of prevalence of scoliosis in adolescent age 
group school student is 1.4% with no significant 
correlation of body over weight and excessive 
school material carried by school students1. A cross 
sectional study was obtained in primary school of 
Cankkale to determine the presence of idiopathic 
scoliosis in school going children. 12 schools were 
selected by cluster sampling method in which total 
2604 students participated and underwent exam-
ination with scoliometer and postural screening. 
Students with greater degree measurement under-
went radiographic examination in which out of 6 
students 8 were diagnosed with adolescent 
idiopathic scoliosis. The study concluded that 1% to 
2% of children up to age group of 15 affected with 
adolescent idiopathic scoliosis 11. 

The treatment of scoliosis can be altered according 
to its type and severity. In less severe cases exercises 
is the main treatment to be given12.The effective-
ness of schroth scoliosis specific exercises was 
checked in a study in which one hour long training 
session was delivered along with 30 to 45 minutes of 
home program exercises. This trial proved that this 
exercise program can be used for the treatment of 
adolescent idiopathic scoliosis13.It was found that 
there is no special outcome of physiotherapy in 
people who are at risk of progression of scoliosis. 
However, bracing can be used as conservative 
management of idiopathic scoliosis in adoles-
cents14. Measuring the Cobb’s angle is the most 
accurate method to assess the degree of scoliosis. 
The cobb’s angle which shows less than 10 degree 
of deviation of spinal curve usually does not require 

a surgical treatment15. According to American 
academy of orthopedic surgeons the surgeons 
worldwide suggest a cobb angle greater than 45 
degree as an indication to use surgical approach to 
correct the spinal curvature and prevent it from 
progression16. A retrospective study was obtained in 
Brazil which included 2 groups of patients with 
thoracolumbar anterior and posterior arthrodesis. 
22 patients underwent surgery, group 1 comprising 
11 patients who were with anterior arthrodesis and 
11 patients of group 2 with posterior arthrodesis. Pre 
and post-operative x rays were observed along with 
fusion and alignment, breakage of material was 
also assessed post operatively. Study concluded 
that group 1 had an average of 4.81 fused vertebra 
and group 2 had 6.36 fused vertebra. Group 2 had 
no complications while group 1 had broken 
implants 17. 

According to the worldwide analysis of scoliosis it is 
concluded that scoliosis is prevalent in adolescent 
females due to genetic, hormonal and different 
causes. Early assessment plays a great role in diag-
nosis and prevention from further progression of the 
disease. Less severe cases of scoliosis in which 
Cobb’s angle is less than 400, physical therapy 
intervention coupled with spinal braces has a good 
role in correction of the spinal curve because these 
are usually due to postural muscles imbalance. 
Where’s angle more than 400 need surgical 
approach. The aim of the study is to determine the 
prevalence of idiopathic scoliosis in adolescent’s 
female population of primary and secondary 
schools in order to spread the awareness and stop 
its progression among the population of Sikander-
abad, Karachi, Pakistan.

METHODOLOGY

Study settings and population
A study developed in the public & private schools of 
Sikanderabad, Karachi, Pakistan which included 
school going females between the ages of 11 to 20 
years.

Study design
Cross sectional study.

Duration of study
6 to 8 months.

Sampling technique
Simple random sampling

Sample size
sample size collected for the detection of   adoles-
cent idiopathic scoliosis was 226. 

Data analysis
The obtained data is used for calculating the preva-

lence by using SPSS version 20. Standard deviation 
and mean of the whole data was calculated on the 
parameters including age, upper thoracic spine, 
mid thoracic spine and lower thoracic spine.

Inclusion criteria
• Adolescent age between 11-20 years
• Female gender

Exclusion criteria
• Recent trauma
• Previous spinal fracture or surgery
• Leg length discrepancy
• Congenital scoliosis

Data collection procedure
The individual was asked to bend forward till the 
spine becomes equidistant to parallel plane with 
arms extended, patient was observed from front 
and was looked for a “rib hump”, and individual 
with rib hump with scoliotic curves greater than 5 
degrees was considered as positive. (Normally the 
thoracic curve is 1 to 4 cm with apex on C7.

Data collection tool
Data was collected by observation of the posture, 
palpation of spine curvatures and by using a 
self-administrated Questionnaire. Examination was 
carried out by using Adam’s forward bending test 
and the results were confirmed by using a scoliome-
ter which is a specific tool used for the examination 
of scoliosis.

Assessment parameters
Adams forward bending test and scoliometer read-
ings of three segments of thoracic region. That 
includes:
• Upper thoracic segment
• Middle thoracic segment
• Lower thoracic segment

Ethical considerations
• Written permission was taken by an individual prior 
to participation in the study.
• Maintaining the dignity of the participant was a 
priority.
• All the personal data of the individual was kept 
confidential.
• Authenticity of an organization participating in 
the research was ensured.

RESULTS

The total sample of screening programme consisted 
of 226 school children. The screening was based on 
the criteria of adolescent age group and the 
gender focused was female. The mean age 
estimated was 13.61±2.10 and the overall preva-
lance of adolescent idiopathic scoliosis calculated 
in Sikanderabad was 21.16%. According to table-1 
girls between the ages of 12-14 years have greatest 

prevalence of idiopathic scoliosis. 

The analysis was made by dividing the assessment 
into 3 segments of thorax. The mean of the upper 
thoracic curve was 2.18 ± 2.31.

Table-2 demonstrates that > 5 degrees of scoliosis in 
upper thorax was found in 20.2 % of girls and 42.9% 
had no scoliosis.

Total mean of mid thoracic curve was 2.43 ±2.2 out 
of which 20.7% girls had scoliotic curve greater than 
5 degrees and 32.3% had normal curve (table-3).

Table-4 illustrates that the mean of the lower 
segment of thorax was 2.54 ±2.32. 22.6% students 
were positive for scoliosis and 31.4% were screened 
as non scoliotic. 

7.8 and 12 degrees of scoliosis. Hence, severe 
scoliosis was rare to find in the upper thoracic spine 
(table-2). As described in table-3 in the middle 
thoracic spine 40 students had 5 degrees of scolio-
sis, 5 students had 10 degrees of scoliosis and 2 had 
6 and 7 degrees of scoliosis. A total of mid thoracic 
scoliosis estimated was in 47 students out of 226 and 
106 had no scoliosis. Table-4 shows the results of 
lower thoracic spine in which a total of 52 students 
were diagnosed with having scoliosis, 37 had 5 
degrees of scoliosis, 6 had 6 degrees of scoliosis,2 
had 7 degrees, 3 had 8 degrees and 4 had 10 
degrees of idiopathic scoliosis. Students having no 
scoliosis were 103 out of 226. The total calculation 
shows that mid thoracic spine had highest degrees 
of scoliosis and is more prone to develop idiopathic 
scoliosis in adolescent population21. Another study 
by Cowell et al was reviewed which was based on 
concept of idiopathic scoliosis related to gene 
mutation. He studied 110 families with scoliosis. 
Author found 33% families affected as compared to 
the controlled group which was the general popu-
lation22. According to the study that exercise and 
physical therapy proves to be efficient in minimizing 
the development of idiopathic scoliosis. Improving 
the quality of life in children affected by adolescent 
idiopathic scoliosis with the help of various guide-
lines rather than surgical procedures has proven to 
be advantageous23. According to a meta-analysis 
and systemic review lower back pain prevalence is 
high due to scoliosis. Treatment for back pain is 
done by conservative management using different 
techniques however effects of treatment are not 
added. Surgical treatment showed more elevation 
in pain. Bracing did not elevate the pain in patients 
wearing brace and those without brace. Screening 
is a procedure for identification of undiagnosed 
diseases by application of different test and mea-
sures for any specific disease or defect24. Another 
study was conducted to find out the surgical 
outcomes of correction in young adult’s thoracic 
idiopathic scoliosis, the adults aged between 10 to 
18 years. The study concluded that the surgical 
correction of scoliotic curve done in early adult-
hood has more advantages and there are chances 
of increased health risks if the surgical intervention is 
done in late adulthood25.

CONCLUSION

Study concluded that the total prevalence of 
idiopathic scoliosis in adolescent female school 
going population of Sikanderabad was 21.16% in 
the mean age of 13.61 years. It is found that scoliosis 
is prevalent in the lower thoracic region of spine in 
this population. In this survey students who were 
diagnosed with scoliosis were taught different reha-
bilitation strategies for correction of posture, low 
back pain relief to prevent further progression of the 
disease.



It is concluded that lower thoracic region is mostly 
affected with idiopathic scoliosis in adolescent 
population, the average age of 13 years is most 
prone to develop scoliosis and the safest age is 20 
years of adolescents.

DISCUSSION

This study was based on a school screening survey 
program of adolescent idiopathic scoliosis. The 
highlighted population was adolescent girls of 
primary and secondary schools of sikanderabad, 
Karachi, Pakistan.  226 was the total population who 
participated in our study excluding those who 
missed the assessment program. the inclusion 
criteria for students in our study was female gender, 
age between 11 and 20 years, school going popu-
lation and the exclusion criteria was  visible structur-
al deformity, previous spinal surgical history and  
age greater than 20 years. A study was conducted 
in 2015 which found out that best diagnosis and 
assessment routine of postural examination is 
carried out in school. In this way spinal problems 
can be early detected and the risk factors associat-
ed with it. The tool for assessment used in this study 
includes an identification form (name, age, and 
gender), scoliosis assessment, assessment of the 

flexibility of back muscle, socio-economic charac-
teristics, anthropometric measurements, lifestyle, 
puberty, ergonomic examination. Adam Forward 
Bent Test also used to evaluate the suspected 
scoliosis4. Comparing this study with a study done in 
Singapore which found adolescent girls had higher 
prevalence of 1.0% in 11 to 12 years girls and 3.12% 
in girls of age group between 16 to 17 years and the 
lowest prevalence was found between 6 to 7 years 
of age which is 0.12%18. Whereas our study found 
highest prevalence in 12 years of age which is 21.2 
% and lowest in 20 years which is 0.4% as shown in 
table-1. According to a study conducted in Sao 
Paulo Brazil this gender difference in scoliosis is due 
to early inset of puberty than males so both genders 
should be screened in age 10 to 14 years for early 
detection of scoliosis9. Adam’s forward bending test 
was the main assessment tool and scoliometer was 
used for confirming the degree of scoliosis. The 
students who scored > 5 degrees were considered 
as scoliotic and those having degrees < 5 were 
considered as non scoliotic. This was similar to a 
study held in southern Brazil which consisted of 
positioning the students in forward leaning position 
and checking their right and left rib humps, test 
known as Adam’s forward bending test1. Another 
study conducted in the year 2017 which proved the 
effectiveness of Adam’s forward bending in his 
school screening program by first assessing all the 
students with Adam’s forward bending test and 
those with positive results were further examined 
with scoliometer to check their angle of trunk 
rotation2.In a survey Walter Reed Visual Assessment 
Scale (WRVAS) and Trunk Appearance Perception 
Scale (TAPS) were used. Individuals with idiopathic 
scoliosis and no previous surgical history were 
enrolled. TAPS and SRS-22 questionnaire was done 
by every individual and the complete spinal X ray 
was received19.The degree of upper thoracolum-
bar/lumber structural curves were documented. A 
literature review concluded that adolescent 
idiopathic scoliosis has high incidence of back pain. 
This review estimates 0.4 to 5.2% prevalence of 
adolescent idiopathic scoliosis. Prevalence of this 
condition is unequal shoulders, waist, rib cage and 
unequal breast in females. For examination Adam’s 
forward bending test is declared the best test20.

Our examination was carried out by dividing the 
thoracic spine into three segments i-e upper thorac-
ic spine, middle thoracic spine and lower thoracic 
spine. The purpose of dividing the thoracic spine 
into these three regions was the suspicion of finding 
scoliosis in thoracic region in adolescent school 
going population due to carrying heavy school 
bags on shoulders which can alter their posture and 
disturb the mechanics of spine.  Our investigation 
about upper thoracic spine out of 226 students 
resulted in 46 students positive for idiopathic scoliosis 
and 83 were non scoliotic. 38 students had 5 
degrees of scoliosis, 3 students with 6 degrees of 
scoliosis, 2 with 10 degrees while 3 students having 
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INTRODUCTION

It is reported that the neck pain in adults has a prev-
alence of about 30% to 50%. Myofascial trigger 
points play a big role in causing restricted move-
ment, pain and functional limitation. In the origina-
tion of neck pain, it is clinically evident that myofas-
cial trigger point plays a significant role. Myofascial 
trigger points are 20% prevalent in right upper trape-
zius muscle. The upper trapezius is often the muscle 
of interest in investigation of trigger points1-4. The 
upper trapezius muscle is more prone to myofascial 
trigger points which are highly localized intense taut 
band of skeletal muscles5,6. The existence of myofas-
cial trigger points in upper trapezius muscle is one of 
the most typical finding in individuals with neck 
pain7. Anyone at any time during their lifespan can 
experience myofascial trigger point. It is nearly a 
stressful though not life threatening event in a 
person’s life8. The patho physiology of its creation is 
not clear enough and modern research recom-
mends that there is a low oxygen and nutrition in 
injured muscles fibers that automatically causes 
muscle contraction9. The pain of trapezius muscle 
trigger point is felt over the base of the neck posteri-
orly leading towards the shoulder10. Myofascial 
trigger point formation and its activation are 
dependent on postural stress11. Myofascial trigger 
points are classified on the basis of pain into active 
and latent.  Active trigger points are a clinical pain 
symptom (spontaneous pain). Conversely latent 
myofascial trigger point are non-spontaneous i.e. 
pain is felt only on palpation/compression. Diagno-
sis of myofascial trigger point can be done through 
physical examination or through different devic-
es12,13. Myofascial trigger points can be studied 
under ultrasound in relation to physical examina-
tion14.

For the diagnosis of myofascial trigger points, essen-
tial and confirmatory criteria that comprises of four 
elements referring to the physical signs found in 
myofascial trigger point, taut band, tenderness, 
jump sign, referred pain and restricted range of 
motion, can be used15,16.

‘The key to treating trigger points is to lengthen the 
muscle fibers that are shortened by the trigger point 
mechanism’16. There are several methods of treat-
ment such as massage, stretching, ultrasound 
therapy, muscle energy techniques, dry needling, 
local injections, integrated neuromuscular inhibition 
technique and ischemic compression12,17,18. Through 
these treatments the blood circulation is enhanced, 
lengthening of the sarcomere, ultimately it increas-
es the range of motion and reduce the muscle 
tension thus releasing the spasm, relieving pain11,17.

Modern record analysis of physio-therapeutic treat-
ment for myofascial trigger points decided that the 
most frequently used techniques for short term pain 
relief were trigger point pressure release, ischemic 

compression. Evidence supports that ischemic 
compression in a short span of time showed signifi-
cant improvement in pain and range of motion in 
office workers with neck pain19.

The procedure of Ischemic compression produces 
local ischemia to muscle, tissue gets recovery by re 
perfusion thereby relieving transient blood flow 
occlusion4, 20. The aim of this study was to determine 
the efficacy of ischemic compression in comparison 
with myofascial stretching on trigger points of trape-
zius muscle for the reduction of pain and spasm.

METHODOLOGY

Randomized Control Trial was conducted in Ziaud-
din Hospital, Karachi. The sample size of 96 partici-
pants comprising of 40 males and 56 females were 
randomly enrolled into two groups using the chit 
box method. The two groups were named A and B, 
each comprising of 48 participants. The study was 
conducted over 3 weeks in 9 sessions (thrice 
weekly).

Procedure
The purpose and procedure of the study was 
verbally explained to the participants and consent 
was taken. Physical therapist performed baseline 
assessment on the 1st day (pre-test score) using the 
outcome measure, visual analog scale, spasm 
frequency scale and severity of spasm. Group A 
was treated with, hot pack, ultrasound and 
ischemic compression.  Hot pack was stored in 
hydro collator tank of 74.5-80°C for 30 minutes), all 
the participants were instructed to lie down in prone 
position with neck in neutral position. The hot pack 
was covered in 6 layers of towel and then applied 
over the myofascial trigger points for 20 minutes. 
Ultrasound therapy was applied over the area of 
myofascial trigger point for 10 minutes, with unfo-
cused beam, frequency 1-3MHz, Intensity 0.5-2.0 
W/cm2, Duty cycle 100%, continuous bursts, 
followed by ischemic compression (compressed it 
with 2-4 kg/cm2 pressure for 10 to 20 seconds)21-23. 
Group B was treated with traditional physical thera-
py treatment including hot pack, ultrasound thera-
py (same protocols as group A), followed by 
myofascial stretching (neck flexion, side flexion 
towards the opposite side (unaffected side) and 
then slightly rotated towards the affected side, 
position was held for 20 seconds)16. Both the groups 
were treated thrice a week (alternate days) for 3 
weeks. After the treatment regime was completed 
participants were reassessed (post-test score) via 
Visual Analog Scale and Penn Spasm Severity 
Scale.

Inclusion criteria
• Both the genders aged between 20-40 years.
• Pain or spasm in trapezius muscles.

• Presence of palpable taut band.
• Pain pattern recognition by patient.
• Visual or tactile indication of latent trigger point.
• On manual pressure pain or altered sensation.
• Delicate spot tenderness of a nodule.
• Painful or limited end range of motion.

Exclusion criteria
• On medication other than non-steroidal anti-in-
flammatory drugs for pain.
• Muscular pathology.
• Cognitive deficit.
• Having any severe health problem such as uncon-
trolled hypertension or psychological issues.

Data analysis
Data analysis was performed using SPSS. The pre 
and posttest mean and standard deviation with 
P-value was calculated for both the groups with 
Paired T-test. In order to determine whether there 
were differences (P<.05) between the two groups 
on the posttest scores, an Independent T-test was 
performed. Level of significance for whole statistical 
analysis was kept at 5%.

RESULTS

A total of 96 participants were enrolled in the study. 
There were 40 males (38%) and 56 females (58%) 
shown in chart-1. Each group had 48 participants. 
The average age of the participants was 32.3 ± 5.6 
years. In experimental group (group A) there were 
31 females and 17 males and in control group 
(Group B), 25 females and 23 males.

Mean and standard deviation of the pretest and 
posttest assessment of outcome measures was 
calculated.  Visual analog scale showed significant 
decrease in posttest mean value. Spasm frequency 
scale also showed significant decrease in posttest 
mean value. However, severity of spasm in experi-
mental group showed significant decrease in 
posttest mean value while it showed no significant 
decrease in posttest mean value of control group 
(Table 1).

Independent T-test used to determine significant 
difference between two groups. The posttest analy-
sis indicated significant changes in the symptoms 

among both groups i.e. P<0.005 (Table 2). Establish-
ing that ischemic compression and myofascial 
stretching are both equally effective in treating the 
myofascial trigger points of trapezius muscle.

` 

Graph 1 : pretest and posttest readings (mean) of 
Group A and Group B.

DISCUSSION

The focus of this study was to evaluate the effective-
ness of ischemic compression in comparison with 
myofascial stretching for treatment of myofascial 
trigger points of trapezius muscle. This was in accor-
dance with Travell who stated that ischemic com-
pression reduces the sensitivity of trigger points13. 
Outcome measures were visual analog scale for the 
pain and Penn spasm frequency scale for the 
frequency and severity of spasm. Our study showed 
statistically significant difference between pre-test 
and post-test results in both groups respectively. 
However in a study conducted by Shah et al, the 
pre and post scores of VAS, PPT and CROM (lateral 
flexion of the opposite side) in 30 patients (with 
nonspecific neck pain) were studied. After a 
regime, consisting of Ischemic compression or 
muscle energy technique along with isometric 
exercises for neck and stretching exercises of upper 
trapezius muscle, for 1 week was followed, no signifi-
cant difference( P=0.332) in  mean VAS score  
between group A and Group B was found, further-
more, the mean PPT score between Group A and B 
was found to be significant (P is 0.002) and the 
mean CROM score between Group A and B was 
also found to be significant (P<0.01).Results showed 
a significant improvement in the pressure pain 
threshold and range of motion after the application 
of ischemic compression in comparison with muscle 
energy technique23.

Gemmel et al, compared the ischemic compres-
sion trigger point pressure release and sham 
ultrasound therapy on 45 subjects (with nonspecific 
neck pain of at least 3 months and pain of at least 
30 mm on VAS) and found only a slight reduction of 
symptoms in all the groups which was not signifi-
cant. Mean Visual Analog Scale (P = 0.5721), mean 

Pressure Pain Threshold  (P = 0.2171) and mean 
Cervical range of motion scores (P = 0.8805) were 
found to be not significant, However it was found 
that ischemic compression showed significantly 
better results than sham ultrasound therapy24. How-
ever in our study improvement in symptoms were 
found statistically significant in both groups (P < 
0.05).

Hains et al, in their study, assessed the Shoulder Pain 
and Disability Index (SPADI) score before and after 
ischemic compression was applied on trigger points 
in chronic shoulder pain patients. After the first 15 
treatments as compared to control group, experi-
mental group showed a significant decrease in 
SPADI scores (P = .003). After 6 months, the decrease 
in SPADI scores still existed (P.001).This study reported 
that ischemic compression showed significant 
changes in the SPADI score25. On the contrary, our 
study assessed the visual analog scale and Penn 
spasm frequency scale before and after applica-
tion of ischemic compression which showed signifi-
cant change (P < 0.05).

Gulick et al, in their study of 28 subjects with trigger 
points in upper musculature, reported significant 
difference in pretest and posttest  sensitivity  of 
myofascial trigger point in patients treated with 
ischemic compression in comparison with patients 
who were not treated with ischemic compression 
(p=0.04)26. Whereas, in our study, patients treated 
with ischemic compression as well as myofascial 
stretching showed significant decrease in pain 
threshold (P < 0.05).

Paz et al, reports that two researches of high quality, 
namely, Hains et al and Bron et al, provides 
evidence that patients with chronic pain in shoul-
der(myofascial trigger points) can be treated with 
ischemic compression. One study reported the 
reduction in SPADI score and the other study after 
12 week treatment reported clinically significant 
results (p<0.05) respectively27. Similarly in our study, 
decrease in VAS and PENN scale pre-test and 
posttest was observed (significant P < 0.05).

Hanten et al evaluated the effectiveness of 
ischemic compression and stretching as a combi-
nation therapy for the treatment of myofascial pain 
syndrome on neck and lower back region, this study 
showed significant improvement in pain threshold. 
Our study evaluated the effectiveness of ischemic 
compression in comparison with myofascial stretch-
ing for the treatment of myofascial trigger points in 
trapezius muscle. The results in our study were found 
to be significant in both interventions (P < 0.05)28.

Study by Ganesh et al provided evidence about 
ischemic compression and mobilization, both has 
significant role in releasing upper trapezius trigger 
points. Using ANOVA, assessed the pretest and 
posttest scores of both the experimental groups as 
compared to the control group and found statisti-

cally and clinically significant improvement in 
experimental groups (p < 0.05). But the effect size 
between both the experimental groups was small 
(<0.3)29. This study is in accordance with our study for 
the use of ischemic compression, however the 
results in our study shows significant changes after 
both interventions (P < 0.05).

Cagnie et al in his study reported that general pain 
(neck/shoulder), pressure pain perception ((P = 
.001), range of motion significantly improved post 
ischemic compression treatment but NDI score 
showed no significant improvement30. In our study, 
post ischemic compression as well as myofascial 
stretching shows significant pain reduction and 
decreased severity of trigger point. The end result 
was statistically significant in both groups (P < 0.05).
Kannan et al compared ischemic compression, 
laser therapy and ultrasound therapy in a sample 
size of 45. Through ANOVA he reported that all three 
interventions showed significant improvement statis-
tically (p<0.05) pre and post-trial31. Our study used 
ischemic compression as the main intervention and 
ultrasound as a protocol. Results were significant (P 
< 0.05).

Ravichandran et al, in their study (30 subjects) 
reported that between the control and experimen-
tal group, there was no significant difference (p≥
0.05) but range of motion improved in experimental 
group and within group data showed high statistical 
significance (p≤0.01)7. On the contrary, in our study 
there was significant difference in pain and spasm 
severity in both control and experimental group (P < 
0.05), however range of motion was not an 
outcome measure in our study.

Abdelhamid et al reported that ischemic compres-
sion is more effective in improving trigger point 
symptoms in comparison with traditional physical 
therapy treatments. In their study they assessed the 
VAS, NPAD and CROM among 40 patients with 
mechanical neck pain. Posttest assessment showed 
statistically significant difference from pretest 
assessment in VAS, NPAD and CROM19. Conversely 
in our study ischemic compression was found to be 
not superior to myofascial stretching.

Kim et el, reported that ischemic compression with 
trigger point injection showed significantly better 
results than only trigger point injection. It was also 
reported that duration of ischemic compression (30 
seconds or 60 seconds) did not affect the end 
results17. Contrary to this, our study applied 
ischemic compression along with hot pack and 
ultrasound therapy and the duration for IC was 10 to 
20 seconds. Contrary to Kim et al study, Sedgh et al 
reported that IC with duration of 90 seconds 
showed better results than IC in 30 seconds12.

Menaka et al reported that ischemic compression 
followed by stretching improved the trigger point 

symptoms significantly. In their study they assessed 
pain intensity using Numerical Pain Rating Scale 
(NPRS) and PPT using pain algometer. There was 
statistically significant difference found between 
the pretest scores and posttest scores8. Whereas in 
our study we assessed pain intensity using VAS and 
severity of spasm using Penn scale in comparison 
between ischemic compression and myofascial 
stretching which showed significant changes in 
both groups (P < 0.05).

In our study, we used hot pack therapy and 
ultrasound therapy as protocols for both groups. The 
use of ultrasound therapy was supported with study 
by Draper Do et al, in which he states that the 
thermal effects of ultrasound reduced the stiffness 
of myofascial trigger points32. Khan AA et al states 
that ultrasound therapy improves the circulation 
and pain10. The use of hot pack therapy was 
supported with the study by Dararat et al, who 
states that hot pack therapy enhances circulation 
of the affected tissue15.

In the study by Ilter et al , through investigation, they 
reported that in comparison with pulsed ultrasound, 
continuous ultrasound showed significantly more 
improvement (P = 0.05)33. This study supports the use 
of ultrasound as a protocol in our study. Another 
study by Kavadar et al, provides evidence that 
ultrasound provides significantly (p<0.001) good 
results34. The study by Benjaboonyanupap et al 
reported that hot pack therapy along with 
ultrasound therapy can be used for the treatment 
of myofascial trigger points as they induce physio-
logical changes15.

To evaluate the effectiveness of ischemic compres-
sion, we compared its effects with the effects of 
myofascial stretching. Though the use of myofascial 
stretching was not supported with studies, as there is 
a lack of literature availability regarding myofascial 
stretching. However, Kostopoulos et al, in the book, 
mentioned the use of myofascial stretching for the 
treatment of myofascial trigger points. More 
research needs to be conducted for the beneficial 
use of myofascial stretching. Kostopoulos et al, 
compared effectiveness of ischemic compression in 
combination with passive stretching and noted that 
it was significantly more effective than other treat-
ment options15.  Also, evidence by Cagnie B et al 
showed that ischemic compression increased 
range of motion and decreased pain in the man-
agement of trigger point35. Similarly in our study, 
ischemic compression decreased the pain, which 
was found to be statistically significant (P < 0.05).

Nambi et al, in the study assessed VAS and ROM 
after treating trigger points with ischemic compres-
sion (group A) and muscle energy technique 
(Group B). No significant (P > 0.05) changes were 
found in Vas score between group A and group B 
whereas statistically significant (P < 0.05) changes 

were found in ROM between group A and group B. 
Group B i.e. muscle energy technique showed 
better results than ischemic compression. This study 
concludes that ischemic compression and muscle 
energy technique can be used as intervention in 
trigger point release to improve ROM and decrease 
pain but MET along with ultrasound showed better 
results36. In our study ischemic compression in com-
parison with myofascial stretching showed statisti-
cally significant results in both groups (P <0.05).
Our study didn’t focus on the range of motion 
restriction due to myofascial trigger points. Travell 
and Simmons et al states that range of motion can 
be restricted due to trigger points but only a handful 
of studies support the co relation between myofas-
cial trigger points and decrease in range of 
motion13.

The study was conducted in a short time period 
which is one of limitations of this study. Other limita-
tions were, our study only focused on the pain inten-
sity and severity of spasm. More outcome measures 
and variables can be assessed. There is more room 
for further research.  Our study was focused on 
ischemic compression and not on myofascial 
stretching. There seem to be lack of clinically 
evident research regarding the use of myofascial 
stretching, so this can be a topic for further 
research.

CONCLUSION

The results showed that ischemic compression have 
more significant effect in reduction of symptoms of 
myofascial trigger point, as significant difference 
was found for the effectiveness of ischemic com-
pression in comparison with myofascial stretching of 
trapezius muscle for the treatment of pain and 
spasm caused by myofascial trigger point.

Farooqui SI et al. Prevalence of Adolescent Idiopathic Scoliosis among Pri and Sec Girls schools of Sikanderabad, Khi, Pak.

INTRODUCTION

Scoliosis is widespread present among school 
children with an estimated prevalence of 0.5% - 3% 
worldwide1. Scoliosis is a lateral curvature of spine 
having Cobb’s angle of >10. Its early diagnosis helps 
in early treatment that is bracing which avoids the 
need for surgery in future2. Scoliosis is categorized 
into two groups idiopathic and non-idiopathic. Non 
idiopathic has several types: Congenital: associat-
ed with genes, neuromuscular: it is due to inade-
quacy of stabilizers (muscles) of spine, infantile: 
0-3yrs, juvenile: 4-10yrs, adolescent: 11-18yrs3. Many 
components can attribute to cause of scoliosis. 
Some of them are posture, genetics, obesity, and 
sedentary lifestyle, inappropriate school furniture, 
school bags or foot wears4. The classical age for 
screening in girls is before the onset menarche and 
likewise before the onset of puberty in boys i.e. 1-2 
years later than girls5. The scapulothoracic complex 
is necessary for proper shoulder function. Patients 
with adolescent idiopathic scoliosis show altered 
scapula kinetics6.

According to a study 85% of females are affected 
from adolescent idiopathic scoliosis of age group 
between 9 and 18 years. Diagnosis is done by x rays, 
physical examination and anamnesis being used. 
The physical assessment involves shoulder and 
scapular evenness, ADAM’s test, plumb line and 
triangle cut 3.

Research shows that Adam’s test is commonly used 
for scoliosis screening1. In a research examination 
was done using angle of trunk rotation (ATR) as 
forward bending test (FBT) with help of scoliometer. 
ATR above 5 degree was believed to be positive 
and to rule out scoliosis greater than 10 degree 
Cobb’s angle was used2. Modified Delphi 
approach is used for spinal deformity screening 
(SSSP’s) in some countries around the world. The 
conceptual frame work of analysis used in this 
systemic review was approved by task force and 
thought to be conceptual to examine spinal defor-
mity screening, which emphasis on five major 
elements/features. This model was used in other 
diagnostic program strongly. It also comprises of all 
WHO measures which are workable for evaluation 
strategies7.

Best diagnosis and assessment routine of postural 
examination is carried out in school. In this way 
spinal problems can be detected early. The tool for 
assessment used in this study includes an identifica-
tion form, assessment of the flexibility of back 
muscle chain, group of socioeconomic characteris-
tics, lifestyle, puberty, and ergonomic examination. 
Adam’s forward bending test was also used to 
evaluate the suspected scoliosis4.

An overall compiled prevalence of idiopathic 
scoliosis in adolescents is 0.47% to 5.2% from differ-

ent studies3. A school screening survey was 
performed in Surabaya Indonesia, study calculated 
about 2.93% of rate of prevalence in school age 
children between 9-16 years of age 8. In the state of 
Sao Paulo Brazil a study measured the presence of 
unknown cause of scoliosis in adolescent 2,562 
children between age 10 to 14 years participated 
and were assessed by ADAM`s forward bending 
test and with a scoliometer measuring the trunk 
rotation angle, overall 1.5% prevalence rate was 
calculated9.

A cross sectional study in Singapore measured the 
prevalence of idiopathic scoliosis in school going 
children of four different age groups and to 
correlate the current statistics with previous 15 years 
study performed in 1982 to 1997. According to 
statistics collected from 35,558 boys and 37,141 girls 
the presence of adolescent idiopathic scoliosis was 
1.37% for girls and 0.21% for boys at the age of 11-12 
years and the prevalence of 2.22% of girls and 0.66% 
of boys was estimated at the ages of 13 to 14 years. 
40.1% of children had thoracolumbar curve chang-
es. There was no significant increase founded in the 
result when compared with previous 1982 to 1997 
researches10.

In southern region of Brazil, it was evaluated that the 
rate of prevalence of scoliosis in adolescent age 
group school student is 1.4% with no significant 
correlation of body over weight and excessive 
school material carried by school students1. A cross 
sectional study was obtained in primary school of 
Cankkale to determine the presence of idiopathic 
scoliosis in school going children. 12 schools were 
selected by cluster sampling method in which total 
2604 students participated and underwent exam-
ination with scoliometer and postural screening. 
Students with greater degree measurement under-
went radiographic examination in which out of 6 
students 8 were diagnosed with adolescent 
idiopathic scoliosis. The study concluded that 1% to 
2% of children up to age group of 15 affected with 
adolescent idiopathic scoliosis 11. 

The treatment of scoliosis can be altered according 
to its type and severity. In less severe cases exercises 
is the main treatment to be given12.The effective-
ness of schroth scoliosis specific exercises was 
checked in a study in which one hour long training 
session was delivered along with 30 to 45 minutes of 
home program exercises. This trial proved that this 
exercise program can be used for the treatment of 
adolescent idiopathic scoliosis13.It was found that 
there is no special outcome of physiotherapy in 
people who are at risk of progression of scoliosis. 
However, bracing can be used as conservative 
management of idiopathic scoliosis in adoles-
cents14. Measuring the Cobb’s angle is the most 
accurate method to assess the degree of scoliosis. 
The cobb’s angle which shows less than 10 degree 
of deviation of spinal curve usually does not require 

a surgical treatment15. According to American 
academy of orthopedic surgeons the surgeons 
worldwide suggest a cobb angle greater than 45 
degree as an indication to use surgical approach to 
correct the spinal curvature and prevent it from 
progression16. A retrospective study was obtained in 
Brazil which included 2 groups of patients with 
thoracolumbar anterior and posterior arthrodesis. 
22 patients underwent surgery, group 1 comprising 
11 patients who were with anterior arthrodesis and 
11 patients of group 2 with posterior arthrodesis. Pre 
and post-operative x rays were observed along with 
fusion and alignment, breakage of material was 
also assessed post operatively. Study concluded 
that group 1 had an average of 4.81 fused vertebra 
and group 2 had 6.36 fused vertebra. Group 2 had 
no complications while group 1 had broken 
implants 17. 

According to the worldwide analysis of scoliosis it is 
concluded that scoliosis is prevalent in adolescent 
females due to genetic, hormonal and different 
causes. Early assessment plays a great role in diag-
nosis and prevention from further progression of the 
disease. Less severe cases of scoliosis in which 
Cobb’s angle is less than 400, physical therapy 
intervention coupled with spinal braces has a good 
role in correction of the spinal curve because these 
are usually due to postural muscles imbalance. 
Where’s angle more than 400 need surgical 
approach. The aim of the study is to determine the 
prevalence of idiopathic scoliosis in adolescent’s 
female population of primary and secondary 
schools in order to spread the awareness and stop 
its progression among the population of Sikander-
abad, Karachi, Pakistan.

METHODOLOGY

Study settings and population
A study developed in the public & private schools of 
Sikanderabad, Karachi, Pakistan which included 
school going females between the ages of 11 to 20 
years.

Study design
Cross sectional study.

Duration of study
6 to 8 months.

Sampling technique
Simple random sampling

Sample size
sample size collected for the detection of   adoles-
cent idiopathic scoliosis was 226. 

Data analysis
The obtained data is used for calculating the preva-

lence by using SPSS version 20. Standard deviation 
and mean of the whole data was calculated on the 
parameters including age, upper thoracic spine, 
mid thoracic spine and lower thoracic spine.

Inclusion criteria
• Adolescent age between 11-20 years
• Female gender

Exclusion criteria
• Recent trauma
• Previous spinal fracture or surgery
• Leg length discrepancy
• Congenital scoliosis

Data collection procedure
The individual was asked to bend forward till the 
spine becomes equidistant to parallel plane with 
arms extended, patient was observed from front 
and was looked for a “rib hump”, and individual 
with rib hump with scoliotic curves greater than 5 
degrees was considered as positive. (Normally the 
thoracic curve is 1 to 4 cm with apex on C7.

Data collection tool
Data was collected by observation of the posture, 
palpation of spine curvatures and by using a 
self-administrated Questionnaire. Examination was 
carried out by using Adam’s forward bending test 
and the results were confirmed by using a scoliome-
ter which is a specific tool used for the examination 
of scoliosis.

Assessment parameters
Adams forward bending test and scoliometer read-
ings of three segments of thoracic region. That 
includes:
• Upper thoracic segment
• Middle thoracic segment
• Lower thoracic segment

Ethical considerations
• Written permission was taken by an individual prior 
to participation in the study.
• Maintaining the dignity of the participant was a 
priority.
• All the personal data of the individual was kept 
confidential.
• Authenticity of an organization participating in 
the research was ensured.

RESULTS

The total sample of screening programme consisted 
of 226 school children. The screening was based on 
the criteria of adolescent age group and the 
gender focused was female. The mean age 
estimated was 13.61±2.10 and the overall preva-
lance of adolescent idiopathic scoliosis calculated 
in Sikanderabad was 21.16%. According to table-1 
girls between the ages of 12-14 years have greatest 

prevalence of idiopathic scoliosis. 

The analysis was made by dividing the assessment 
into 3 segments of thorax. The mean of the upper 
thoracic curve was 2.18 ± 2.31.

Table-2 demonstrates that > 5 degrees of scoliosis in 
upper thorax was found in 20.2 % of girls and 42.9% 
had no scoliosis.

Total mean of mid thoracic curve was 2.43 ±2.2 out 
of which 20.7% girls had scoliotic curve greater than 
5 degrees and 32.3% had normal curve (table-3).

Table-4 illustrates that the mean of the lower 
segment of thorax was 2.54 ±2.32. 22.6% students 
were positive for scoliosis and 31.4% were screened 
as non scoliotic. 

7.8 and 12 degrees of scoliosis. Hence, severe 
scoliosis was rare to find in the upper thoracic spine 
(table-2). As described in table-3 in the middle 
thoracic spine 40 students had 5 degrees of scolio-
sis, 5 students had 10 degrees of scoliosis and 2 had 
6 and 7 degrees of scoliosis. A total of mid thoracic 
scoliosis estimated was in 47 students out of 226 and 
106 had no scoliosis. Table-4 shows the results of 
lower thoracic spine in which a total of 52 students 
were diagnosed with having scoliosis, 37 had 5 
degrees of scoliosis, 6 had 6 degrees of scoliosis,2 
had 7 degrees, 3 had 8 degrees and 4 had 10 
degrees of idiopathic scoliosis. Students having no 
scoliosis were 103 out of 226. The total calculation 
shows that mid thoracic spine had highest degrees 
of scoliosis and is more prone to develop idiopathic 
scoliosis in adolescent population21. Another study 
by Cowell et al was reviewed which was based on 
concept of idiopathic scoliosis related to gene 
mutation. He studied 110 families with scoliosis. 
Author found 33% families affected as compared to 
the controlled group which was the general popu-
lation22. According to the study that exercise and 
physical therapy proves to be efficient in minimizing 
the development of idiopathic scoliosis. Improving 
the quality of life in children affected by adolescent 
idiopathic scoliosis with the help of various guide-
lines rather than surgical procedures has proven to 
be advantageous23. According to a meta-analysis 
and systemic review lower back pain prevalence is 
high due to scoliosis. Treatment for back pain is 
done by conservative management using different 
techniques however effects of treatment are not 
added. Surgical treatment showed more elevation 
in pain. Bracing did not elevate the pain in patients 
wearing brace and those without brace. Screening 
is a procedure for identification of undiagnosed 
diseases by application of different test and mea-
sures for any specific disease or defect24. Another 
study was conducted to find out the surgical 
outcomes of correction in young adult’s thoracic 
idiopathic scoliosis, the adults aged between 10 to 
18 years. The study concluded that the surgical 
correction of scoliotic curve done in early adult-
hood has more advantages and there are chances 
of increased health risks if the surgical intervention is 
done in late adulthood25.

CONCLUSION

Study concluded that the total prevalence of 
idiopathic scoliosis in adolescent female school 
going population of Sikanderabad was 21.16% in 
the mean age of 13.61 years. It is found that scoliosis 
is prevalent in the lower thoracic region of spine in 
this population. In this survey students who were 
diagnosed with scoliosis were taught different reha-
bilitation strategies for correction of posture, low 
back pain relief to prevent further progression of the 
disease.



It is concluded that lower thoracic region is mostly 
affected with idiopathic scoliosis in adolescent 
population, the average age of 13 years is most 
prone to develop scoliosis and the safest age is 20 
years of adolescents.

DISCUSSION

This study was based on a school screening survey 
program of adolescent idiopathic scoliosis. The 
highlighted population was adolescent girls of 
primary and secondary schools of sikanderabad, 
Karachi, Pakistan.  226 was the total population who 
participated in our study excluding those who 
missed the assessment program. the inclusion 
criteria for students in our study was female gender, 
age between 11 and 20 years, school going popu-
lation and the exclusion criteria was  visible structur-
al deformity, previous spinal surgical history and  
age greater than 20 years. A study was conducted 
in 2015 which found out that best diagnosis and 
assessment routine of postural examination is 
carried out in school. In this way spinal problems 
can be early detected and the risk factors associat-
ed with it. The tool for assessment used in this study 
includes an identification form (name, age, and 
gender), scoliosis assessment, assessment of the 

flexibility of back muscle, socio-economic charac-
teristics, anthropometric measurements, lifestyle, 
puberty, ergonomic examination. Adam Forward 
Bent Test also used to evaluate the suspected 
scoliosis4. Comparing this study with a study done in 
Singapore which found adolescent girls had higher 
prevalence of 1.0% in 11 to 12 years girls and 3.12% 
in girls of age group between 16 to 17 years and the 
lowest prevalence was found between 6 to 7 years 
of age which is 0.12%18. Whereas our study found 
highest prevalence in 12 years of age which is 21.2 
% and lowest in 20 years which is 0.4% as shown in 
table-1. According to a study conducted in Sao 
Paulo Brazil this gender difference in scoliosis is due 
to early inset of puberty than males so both genders 
should be screened in age 10 to 14 years for early 
detection of scoliosis9. Adam’s forward bending test 
was the main assessment tool and scoliometer was 
used for confirming the degree of scoliosis. The 
students who scored > 5 degrees were considered 
as scoliotic and those having degrees < 5 were 
considered as non scoliotic. This was similar to a 
study held in southern Brazil which consisted of 
positioning the students in forward leaning position 
and checking their right and left rib humps, test 
known as Adam’s forward bending test1. Another 
study conducted in the year 2017 which proved the 
effectiveness of Adam’s forward bending in his 
school screening program by first assessing all the 
students with Adam’s forward bending test and 
those with positive results were further examined 
with scoliometer to check their angle of trunk 
rotation2.In a survey Walter Reed Visual Assessment 
Scale (WRVAS) and Trunk Appearance Perception 
Scale (TAPS) were used. Individuals with idiopathic 
scoliosis and no previous surgical history were 
enrolled. TAPS and SRS-22 questionnaire was done 
by every individual and the complete spinal X ray 
was received19.The degree of upper thoracolum-
bar/lumber structural curves were documented. A 
literature review concluded that adolescent 
idiopathic scoliosis has high incidence of back pain. 
This review estimates 0.4 to 5.2% prevalence of 
adolescent idiopathic scoliosis. Prevalence of this 
condition is unequal shoulders, waist, rib cage and 
unequal breast in females. For examination Adam’s 
forward bending test is declared the best test20.

Our examination was carried out by dividing the 
thoracic spine into three segments i-e upper thorac-
ic spine, middle thoracic spine and lower thoracic 
spine. The purpose of dividing the thoracic spine 
into these three regions was the suspicion of finding 
scoliosis in thoracic region in adolescent school 
going population due to carrying heavy school 
bags on shoulders which can alter their posture and 
disturb the mechanics of spine.  Our investigation 
about upper thoracic spine out of 226 students 
resulted in 46 students positive for idiopathic scoliosis 
and 83 were non scoliotic. 38 students had 5 
degrees of scoliosis, 3 students with 6 degrees of 
scoliosis, 2 with 10 degrees while 3 students having 
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INTRODUCTION

It is reported that the neck pain in adults has a prev-
alence of about 30% to 50%. Myofascial trigger 
points play a big role in causing restricted move-
ment, pain and functional limitation. In the origina-
tion of neck pain, it is clinically evident that myofas-
cial trigger point plays a significant role. Myofascial 
trigger points are 20% prevalent in right upper trape-
zius muscle. The upper trapezius is often the muscle 
of interest in investigation of trigger points1-4. The 
upper trapezius muscle is more prone to myofascial 
trigger points which are highly localized intense taut 
band of skeletal muscles5,6. The existence of myofas-
cial trigger points in upper trapezius muscle is one of 
the most typical finding in individuals with neck 
pain7. Anyone at any time during their lifespan can 
experience myofascial trigger point. It is nearly a 
stressful though not life threatening event in a 
person’s life8. The patho physiology of its creation is 
not clear enough and modern research recom-
mends that there is a low oxygen and nutrition in 
injured muscles fibers that automatically causes 
muscle contraction9. The pain of trapezius muscle 
trigger point is felt over the base of the neck posteri-
orly leading towards the shoulder10. Myofascial 
trigger point formation and its activation are 
dependent on postural stress11. Myofascial trigger 
points are classified on the basis of pain into active 
and latent.  Active trigger points are a clinical pain 
symptom (spontaneous pain). Conversely latent 
myofascial trigger point are non-spontaneous i.e. 
pain is felt only on palpation/compression. Diagno-
sis of myofascial trigger point can be done through 
physical examination or through different devic-
es12,13. Myofascial trigger points can be studied 
under ultrasound in relation to physical examina-
tion14.

For the diagnosis of myofascial trigger points, essen-
tial and confirmatory criteria that comprises of four 
elements referring to the physical signs found in 
myofascial trigger point, taut band, tenderness, 
jump sign, referred pain and restricted range of 
motion, can be used15,16.

‘The key to treating trigger points is to lengthen the 
muscle fibers that are shortened by the trigger point 
mechanism’16. There are several methods of treat-
ment such as massage, stretching, ultrasound 
therapy, muscle energy techniques, dry needling, 
local injections, integrated neuromuscular inhibition 
technique and ischemic compression12,17,18. Through 
these treatments the blood circulation is enhanced, 
lengthening of the sarcomere, ultimately it increas-
es the range of motion and reduce the muscle 
tension thus releasing the spasm, relieving pain11,17.

Modern record analysis of physio-therapeutic treat-
ment for myofascial trigger points decided that the 
most frequently used techniques for short term pain 
relief were trigger point pressure release, ischemic 

compression. Evidence supports that ischemic 
compression in a short span of time showed signifi-
cant improvement in pain and range of motion in 
office workers with neck pain19.

The procedure of Ischemic compression produces 
local ischemia to muscle, tissue gets recovery by re 
perfusion thereby relieving transient blood flow 
occlusion4, 20. The aim of this study was to determine 
the efficacy of ischemic compression in comparison 
with myofascial stretching on trigger points of trape-
zius muscle for the reduction of pain and spasm.

METHODOLOGY

Randomized Control Trial was conducted in Ziaud-
din Hospital, Karachi. The sample size of 96 partici-
pants comprising of 40 males and 56 females were 
randomly enrolled into two groups using the chit 
box method. The two groups were named A and B, 
each comprising of 48 participants. The study was 
conducted over 3 weeks in 9 sessions (thrice 
weekly).

Procedure
The purpose and procedure of the study was 
verbally explained to the participants and consent 
was taken. Physical therapist performed baseline 
assessment on the 1st day (pre-test score) using the 
outcome measure, visual analog scale, spasm 
frequency scale and severity of spasm. Group A 
was treated with, hot pack, ultrasound and 
ischemic compression.  Hot pack was stored in 
hydro collator tank of 74.5-80°C for 30 minutes), all 
the participants were instructed to lie down in prone 
position with neck in neutral position. The hot pack 
was covered in 6 layers of towel and then applied 
over the myofascial trigger points for 20 minutes. 
Ultrasound therapy was applied over the area of 
myofascial trigger point for 10 minutes, with unfo-
cused beam, frequency 1-3MHz, Intensity 0.5-2.0 
W/cm2, Duty cycle 100%, continuous bursts, 
followed by ischemic compression (compressed it 
with 2-4 kg/cm2 pressure for 10 to 20 seconds)21-23. 
Group B was treated with traditional physical thera-
py treatment including hot pack, ultrasound thera-
py (same protocols as group A), followed by 
myofascial stretching (neck flexion, side flexion 
towards the opposite side (unaffected side) and 
then slightly rotated towards the affected side, 
position was held for 20 seconds)16. Both the groups 
were treated thrice a week (alternate days) for 3 
weeks. After the treatment regime was completed 
participants were reassessed (post-test score) via 
Visual Analog Scale and Penn Spasm Severity 
Scale.

Inclusion criteria
• Both the genders aged between 20-40 years.
• Pain or spasm in trapezius muscles.

• Presence of palpable taut band.
• Pain pattern recognition by patient.
• Visual or tactile indication of latent trigger point.
• On manual pressure pain or altered sensation.
• Delicate spot tenderness of a nodule.
• Painful or limited end range of motion.

Exclusion criteria
• On medication other than non-steroidal anti-in-
flammatory drugs for pain.
• Muscular pathology.
• Cognitive deficit.
• Having any severe health problem such as uncon-
trolled hypertension or psychological issues.

Data analysis
Data analysis was performed using SPSS. The pre 
and posttest mean and standard deviation with 
P-value was calculated for both the groups with 
Paired T-test. In order to determine whether there 
were differences (P<.05) between the two groups 
on the posttest scores, an Independent T-test was 
performed. Level of significance for whole statistical 
analysis was kept at 5%.

RESULTS

A total of 96 participants were enrolled in the study. 
There were 40 males (38%) and 56 females (58%) 
shown in chart-1. Each group had 48 participants. 
The average age of the participants was 32.3 ± 5.6 
years. In experimental group (group A) there were 
31 females and 17 males and in control group 
(Group B), 25 females and 23 males.

Mean and standard deviation of the pretest and 
posttest assessment of outcome measures was 
calculated.  Visual analog scale showed significant 
decrease in posttest mean value. Spasm frequency 
scale also showed significant decrease in posttest 
mean value. However, severity of spasm in experi-
mental group showed significant decrease in 
posttest mean value while it showed no significant 
decrease in posttest mean value of control group 
(Table 1).

Independent T-test used to determine significant 
difference between two groups. The posttest analy-
sis indicated significant changes in the symptoms 

among both groups i.e. P<0.005 (Table 2). Establish-
ing that ischemic compression and myofascial 
stretching are both equally effective in treating the 
myofascial trigger points of trapezius muscle.

` 

Graph 1 : pretest and posttest readings (mean) of 
Group A and Group B.

DISCUSSION

The focus of this study was to evaluate the effective-
ness of ischemic compression in comparison with 
myofascial stretching for treatment of myofascial 
trigger points of trapezius muscle. This was in accor-
dance with Travell who stated that ischemic com-
pression reduces the sensitivity of trigger points13. 
Outcome measures were visual analog scale for the 
pain and Penn spasm frequency scale for the 
frequency and severity of spasm. Our study showed 
statistically significant difference between pre-test 
and post-test results in both groups respectively. 
However in a study conducted by Shah et al, the 
pre and post scores of VAS, PPT and CROM (lateral 
flexion of the opposite side) in 30 patients (with 
nonspecific neck pain) were studied. After a 
regime, consisting of Ischemic compression or 
muscle energy technique along with isometric 
exercises for neck and stretching exercises of upper 
trapezius muscle, for 1 week was followed, no signifi-
cant difference( P=0.332) in  mean VAS score  
between group A and Group B was found, further-
more, the mean PPT score between Group A and B 
was found to be significant (P is 0.002) and the 
mean CROM score between Group A and B was 
also found to be significant (P<0.01).Results showed 
a significant improvement in the pressure pain 
threshold and range of motion after the application 
of ischemic compression in comparison with muscle 
energy technique23.

Gemmel et al, compared the ischemic compres-
sion trigger point pressure release and sham 
ultrasound therapy on 45 subjects (with nonspecific 
neck pain of at least 3 months and pain of at least 
30 mm on VAS) and found only a slight reduction of 
symptoms in all the groups which was not signifi-
cant. Mean Visual Analog Scale (P = 0.5721), mean 

Pressure Pain Threshold  (P = 0.2171) and mean 
Cervical range of motion scores (P = 0.8805) were 
found to be not significant, However it was found 
that ischemic compression showed significantly 
better results than sham ultrasound therapy24. How-
ever in our study improvement in symptoms were 
found statistically significant in both groups (P < 
0.05).

Hains et al, in their study, assessed the Shoulder Pain 
and Disability Index (SPADI) score before and after 
ischemic compression was applied on trigger points 
in chronic shoulder pain patients. After the first 15 
treatments as compared to control group, experi-
mental group showed a significant decrease in 
SPADI scores (P = .003). After 6 months, the decrease 
in SPADI scores still existed (P.001).This study reported 
that ischemic compression showed significant 
changes in the SPADI score25. On the contrary, our 
study assessed the visual analog scale and Penn 
spasm frequency scale before and after applica-
tion of ischemic compression which showed signifi-
cant change (P < 0.05).

Gulick et al, in their study of 28 subjects with trigger 
points in upper musculature, reported significant 
difference in pretest and posttest  sensitivity  of 
myofascial trigger point in patients treated with 
ischemic compression in comparison with patients 
who were not treated with ischemic compression 
(p=0.04)26. Whereas, in our study, patients treated 
with ischemic compression as well as myofascial 
stretching showed significant decrease in pain 
threshold (P < 0.05).

Paz et al, reports that two researches of high quality, 
namely, Hains et al and Bron et al, provides 
evidence that patients with chronic pain in shoul-
der(myofascial trigger points) can be treated with 
ischemic compression. One study reported the 
reduction in SPADI score and the other study after 
12 week treatment reported clinically significant 
results (p<0.05) respectively27. Similarly in our study, 
decrease in VAS and PENN scale pre-test and 
posttest was observed (significant P < 0.05).

Hanten et al evaluated the effectiveness of 
ischemic compression and stretching as a combi-
nation therapy for the treatment of myofascial pain 
syndrome on neck and lower back region, this study 
showed significant improvement in pain threshold. 
Our study evaluated the effectiveness of ischemic 
compression in comparison with myofascial stretch-
ing for the treatment of myofascial trigger points in 
trapezius muscle. The results in our study were found 
to be significant in both interventions (P < 0.05)28.

Study by Ganesh et al provided evidence about 
ischemic compression and mobilization, both has 
significant role in releasing upper trapezius trigger 
points. Using ANOVA, assessed the pretest and 
posttest scores of both the experimental groups as 
compared to the control group and found statisti-

cally and clinically significant improvement in 
experimental groups (p < 0.05). But the effect size 
between both the experimental groups was small 
(<0.3)29. This study is in accordance with our study for 
the use of ischemic compression, however the 
results in our study shows significant changes after 
both interventions (P < 0.05).

Cagnie et al in his study reported that general pain 
(neck/shoulder), pressure pain perception ((P = 
.001), range of motion significantly improved post 
ischemic compression treatment but NDI score 
showed no significant improvement30. In our study, 
post ischemic compression as well as myofascial 
stretching shows significant pain reduction and 
decreased severity of trigger point. The end result 
was statistically significant in both groups (P < 0.05).
Kannan et al compared ischemic compression, 
laser therapy and ultrasound therapy in a sample 
size of 45. Through ANOVA he reported that all three 
interventions showed significant improvement statis-
tically (p<0.05) pre and post-trial31. Our study used 
ischemic compression as the main intervention and 
ultrasound as a protocol. Results were significant (P 
< 0.05).

Ravichandran et al, in their study (30 subjects) 
reported that between the control and experimen-
tal group, there was no significant difference (p≥
0.05) but range of motion improved in experimental 
group and within group data showed high statistical 
significance (p≤0.01)7. On the contrary, in our study 
there was significant difference in pain and spasm 
severity in both control and experimental group (P < 
0.05), however range of motion was not an 
outcome measure in our study.

Abdelhamid et al reported that ischemic compres-
sion is more effective in improving trigger point 
symptoms in comparison with traditional physical 
therapy treatments. In their study they assessed the 
VAS, NPAD and CROM among 40 patients with 
mechanical neck pain. Posttest assessment showed 
statistically significant difference from pretest 
assessment in VAS, NPAD and CROM19. Conversely 
in our study ischemic compression was found to be 
not superior to myofascial stretching.

Kim et el, reported that ischemic compression with 
trigger point injection showed significantly better 
results than only trigger point injection. It was also 
reported that duration of ischemic compression (30 
seconds or 60 seconds) did not affect the end 
results17. Contrary to this, our study applied 
ischemic compression along with hot pack and 
ultrasound therapy and the duration for IC was 10 to 
20 seconds. Contrary to Kim et al study, Sedgh et al 
reported that IC with duration of 90 seconds 
showed better results than IC in 30 seconds12.

Menaka et al reported that ischemic compression 
followed by stretching improved the trigger point 

symptoms significantly. In their study they assessed 
pain intensity using Numerical Pain Rating Scale 
(NPRS) and PPT using pain algometer. There was 
statistically significant difference found between 
the pretest scores and posttest scores8. Whereas in 
our study we assessed pain intensity using VAS and 
severity of spasm using Penn scale in comparison 
between ischemic compression and myofascial 
stretching which showed significant changes in 
both groups (P < 0.05).

In our study, we used hot pack therapy and 
ultrasound therapy as protocols for both groups. The 
use of ultrasound therapy was supported with study 
by Draper Do et al, in which he states that the 
thermal effects of ultrasound reduced the stiffness 
of myofascial trigger points32. Khan AA et al states 
that ultrasound therapy improves the circulation 
and pain10. The use of hot pack therapy was 
supported with the study by Dararat et al, who 
states that hot pack therapy enhances circulation 
of the affected tissue15.

In the study by Ilter et al , through investigation, they 
reported that in comparison with pulsed ultrasound, 
continuous ultrasound showed significantly more 
improvement (P = 0.05)33. This study supports the use 
of ultrasound as a protocol in our study. Another 
study by Kavadar et al, provides evidence that 
ultrasound provides significantly (p<0.001) good 
results34. The study by Benjaboonyanupap et al 
reported that hot pack therapy along with 
ultrasound therapy can be used for the treatment 
of myofascial trigger points as they induce physio-
logical changes15.

To evaluate the effectiveness of ischemic compres-
sion, we compared its effects with the effects of 
myofascial stretching. Though the use of myofascial 
stretching was not supported with studies, as there is 
a lack of literature availability regarding myofascial 
stretching. However, Kostopoulos et al, in the book, 
mentioned the use of myofascial stretching for the 
treatment of myofascial trigger points. More 
research needs to be conducted for the beneficial 
use of myofascial stretching. Kostopoulos et al, 
compared effectiveness of ischemic compression in 
combination with passive stretching and noted that 
it was significantly more effective than other treat-
ment options15.  Also, evidence by Cagnie B et al 
showed that ischemic compression increased 
range of motion and decreased pain in the man-
agement of trigger point35. Similarly in our study, 
ischemic compression decreased the pain, which 
was found to be statistically significant (P < 0.05).

Nambi et al, in the study assessed VAS and ROM 
after treating trigger points with ischemic compres-
sion (group A) and muscle energy technique 
(Group B). No significant (P > 0.05) changes were 
found in Vas score between group A and group B 
whereas statistically significant (P < 0.05) changes 

were found in ROM between group A and group B. 
Group B i.e. muscle energy technique showed 
better results than ischemic compression. This study 
concludes that ischemic compression and muscle 
energy technique can be used as intervention in 
trigger point release to improve ROM and decrease 
pain but MET along with ultrasound showed better 
results36. In our study ischemic compression in com-
parison with myofascial stretching showed statisti-
cally significant results in both groups (P <0.05).
Our study didn’t focus on the range of motion 
restriction due to myofascial trigger points. Travell 
and Simmons et al states that range of motion can 
be restricted due to trigger points but only a handful 
of studies support the co relation between myofas-
cial trigger points and decrease in range of 
motion13.

The study was conducted in a short time period 
which is one of limitations of this study. Other limita-
tions were, our study only focused on the pain inten-
sity and severity of spasm. More outcome measures 
and variables can be assessed. There is more room 
for further research.  Our study was focused on 
ischemic compression and not on myofascial 
stretching. There seem to be lack of clinically 
evident research regarding the use of myofascial 
stretching, so this can be a topic for further 
research.

CONCLUSION

The results showed that ischemic compression have 
more significant effect in reduction of symptoms of 
myofascial trigger point, as significant difference 
was found for the effectiveness of ischemic com-
pression in comparison with myofascial stretching of 
trapezius muscle for the treatment of pain and 
spasm caused by myofascial trigger point.

Farooqui SI et al. Prevalence of Adolescent Idiopathic Scoliosis among Pri and Sec Girls schools of Sikanderabad, Khi, Pak.

INTRODUCTION

Scoliosis is widespread present among school 
children with an estimated prevalence of 0.5% - 3% 
worldwide1. Scoliosis is a lateral curvature of spine 
having Cobb’s angle of >10. Its early diagnosis helps 
in early treatment that is bracing which avoids the 
need for surgery in future2. Scoliosis is categorized 
into two groups idiopathic and non-idiopathic. Non 
idiopathic has several types: Congenital: associat-
ed with genes, neuromuscular: it is due to inade-
quacy of stabilizers (muscles) of spine, infantile: 
0-3yrs, juvenile: 4-10yrs, adolescent: 11-18yrs3. Many 
components can attribute to cause of scoliosis. 
Some of them are posture, genetics, obesity, and 
sedentary lifestyle, inappropriate school furniture, 
school bags or foot wears4. The classical age for 
screening in girls is before the onset menarche and 
likewise before the onset of puberty in boys i.e. 1-2 
years later than girls5. The scapulothoracic complex 
is necessary for proper shoulder function. Patients 
with adolescent idiopathic scoliosis show altered 
scapula kinetics6.

According to a study 85% of females are affected 
from adolescent idiopathic scoliosis of age group 
between 9 and 18 years. Diagnosis is done by x rays, 
physical examination and anamnesis being used. 
The physical assessment involves shoulder and 
scapular evenness, ADAM’s test, plumb line and 
triangle cut 3.

Research shows that Adam’s test is commonly used 
for scoliosis screening1. In a research examination 
was done using angle of trunk rotation (ATR) as 
forward bending test (FBT) with help of scoliometer. 
ATR above 5 degree was believed to be positive 
and to rule out scoliosis greater than 10 degree 
Cobb’s angle was used2. Modified Delphi 
approach is used for spinal deformity screening 
(SSSP’s) in some countries around the world. The 
conceptual frame work of analysis used in this 
systemic review was approved by task force and 
thought to be conceptual to examine spinal defor-
mity screening, which emphasis on five major 
elements/features. This model was used in other 
diagnostic program strongly. It also comprises of all 
WHO measures which are workable for evaluation 
strategies7.

Best diagnosis and assessment routine of postural 
examination is carried out in school. In this way 
spinal problems can be detected early. The tool for 
assessment used in this study includes an identifica-
tion form, assessment of the flexibility of back 
muscle chain, group of socioeconomic characteris-
tics, lifestyle, puberty, and ergonomic examination. 
Adam’s forward bending test was also used to 
evaluate the suspected scoliosis4.

An overall compiled prevalence of idiopathic 
scoliosis in adolescents is 0.47% to 5.2% from differ-

ent studies3. A school screening survey was 
performed in Surabaya Indonesia, study calculated 
about 2.93% of rate of prevalence in school age 
children between 9-16 years of age 8. In the state of 
Sao Paulo Brazil a study measured the presence of 
unknown cause of scoliosis in adolescent 2,562 
children between age 10 to 14 years participated 
and were assessed by ADAM`s forward bending 
test and with a scoliometer measuring the trunk 
rotation angle, overall 1.5% prevalence rate was 
calculated9.

A cross sectional study in Singapore measured the 
prevalence of idiopathic scoliosis in school going 
children of four different age groups and to 
correlate the current statistics with previous 15 years 
study performed in 1982 to 1997. According to 
statistics collected from 35,558 boys and 37,141 girls 
the presence of adolescent idiopathic scoliosis was 
1.37% for girls and 0.21% for boys at the age of 11-12 
years and the prevalence of 2.22% of girls and 0.66% 
of boys was estimated at the ages of 13 to 14 years. 
40.1% of children had thoracolumbar curve chang-
es. There was no significant increase founded in the 
result when compared with previous 1982 to 1997 
researches10.

In southern region of Brazil, it was evaluated that the 
rate of prevalence of scoliosis in adolescent age 
group school student is 1.4% with no significant 
correlation of body over weight and excessive 
school material carried by school students1. A cross 
sectional study was obtained in primary school of 
Cankkale to determine the presence of idiopathic 
scoliosis in school going children. 12 schools were 
selected by cluster sampling method in which total 
2604 students participated and underwent exam-
ination with scoliometer and postural screening. 
Students with greater degree measurement under-
went radiographic examination in which out of 6 
students 8 were diagnosed with adolescent 
idiopathic scoliosis. The study concluded that 1% to 
2% of children up to age group of 15 affected with 
adolescent idiopathic scoliosis 11. 

The treatment of scoliosis can be altered according 
to its type and severity. In less severe cases exercises 
is the main treatment to be given12.The effective-
ness of schroth scoliosis specific exercises was 
checked in a study in which one hour long training 
session was delivered along with 30 to 45 minutes of 
home program exercises. This trial proved that this 
exercise program can be used for the treatment of 
adolescent idiopathic scoliosis13.It was found that 
there is no special outcome of physiotherapy in 
people who are at risk of progression of scoliosis. 
However, bracing can be used as conservative 
management of idiopathic scoliosis in adoles-
cents14. Measuring the Cobb’s angle is the most 
accurate method to assess the degree of scoliosis. 
The cobb’s angle which shows less than 10 degree 
of deviation of spinal curve usually does not require 

a surgical treatment15. According to American 
academy of orthopedic surgeons the surgeons 
worldwide suggest a cobb angle greater than 45 
degree as an indication to use surgical approach to 
correct the spinal curvature and prevent it from 
progression16. A retrospective study was obtained in 
Brazil which included 2 groups of patients with 
thoracolumbar anterior and posterior arthrodesis. 
22 patients underwent surgery, group 1 comprising 
11 patients who were with anterior arthrodesis and 
11 patients of group 2 with posterior arthrodesis. Pre 
and post-operative x rays were observed along with 
fusion and alignment, breakage of material was 
also assessed post operatively. Study concluded 
that group 1 had an average of 4.81 fused vertebra 
and group 2 had 6.36 fused vertebra. Group 2 had 
no complications while group 1 had broken 
implants 17. 

According to the worldwide analysis of scoliosis it is 
concluded that scoliosis is prevalent in adolescent 
females due to genetic, hormonal and different 
causes. Early assessment plays a great role in diag-
nosis and prevention from further progression of the 
disease. Less severe cases of scoliosis in which 
Cobb’s angle is less than 400, physical therapy 
intervention coupled with spinal braces has a good 
role in correction of the spinal curve because these 
are usually due to postural muscles imbalance. 
Where’s angle more than 400 need surgical 
approach. The aim of the study is to determine the 
prevalence of idiopathic scoliosis in adolescent’s 
female population of primary and secondary 
schools in order to spread the awareness and stop 
its progression among the population of Sikander-
abad, Karachi, Pakistan.

METHODOLOGY

Study settings and population
A study developed in the public & private schools of 
Sikanderabad, Karachi, Pakistan which included 
school going females between the ages of 11 to 20 
years.

Study design
Cross sectional study.

Duration of study
6 to 8 months.

Sampling technique
Simple random sampling

Sample size
sample size collected for the detection of   adoles-
cent idiopathic scoliosis was 226. 

Data analysis
The obtained data is used for calculating the preva-

lence by using SPSS version 20. Standard deviation 
and mean of the whole data was calculated on the 
parameters including age, upper thoracic spine, 
mid thoracic spine and lower thoracic spine.

Inclusion criteria
• Adolescent age between 11-20 years
• Female gender

Exclusion criteria
• Recent trauma
• Previous spinal fracture or surgery
• Leg length discrepancy
• Congenital scoliosis

Data collection procedure
The individual was asked to bend forward till the 
spine becomes equidistant to parallel plane with 
arms extended, patient was observed from front 
and was looked for a “rib hump”, and individual 
with rib hump with scoliotic curves greater than 5 
degrees was considered as positive. (Normally the 
thoracic curve is 1 to 4 cm with apex on C7.

Data collection tool
Data was collected by observation of the posture, 
palpation of spine curvatures and by using a 
self-administrated Questionnaire. Examination was 
carried out by using Adam’s forward bending test 
and the results were confirmed by using a scoliome-
ter which is a specific tool used for the examination 
of scoliosis.

Assessment parameters
Adams forward bending test and scoliometer read-
ings of three segments of thoracic region. That 
includes:
• Upper thoracic segment
• Middle thoracic segment
• Lower thoracic segment

Ethical considerations
• Written permission was taken by an individual prior 
to participation in the study.
• Maintaining the dignity of the participant was a 
priority.
• All the personal data of the individual was kept 
confidential.
• Authenticity of an organization participating in 
the research was ensured.

RESULTS

The total sample of screening programme consisted 
of 226 school children. The screening was based on 
the criteria of adolescent age group and the 
gender focused was female. The mean age 
estimated was 13.61±2.10 and the overall preva-
lance of adolescent idiopathic scoliosis calculated 
in Sikanderabad was 21.16%. According to table-1 
girls between the ages of 12-14 years have greatest 

prevalence of idiopathic scoliosis. 

The analysis was made by dividing the assessment 
into 3 segments of thorax. The mean of the upper 
thoracic curve was 2.18 ± 2.31.

Table-2 demonstrates that > 5 degrees of scoliosis in 
upper thorax was found in 20.2 % of girls and 42.9% 
had no scoliosis.

Total mean of mid thoracic curve was 2.43 ±2.2 out 
of which 20.7% girls had scoliotic curve greater than 
5 degrees and 32.3% had normal curve (table-3).

Table-4 illustrates that the mean of the lower 
segment of thorax was 2.54 ±2.32. 22.6% students 
were positive for scoliosis and 31.4% were screened 
as non scoliotic. 

7.8 and 12 degrees of scoliosis. Hence, severe 
scoliosis was rare to find in the upper thoracic spine 
(table-2). As described in table-3 in the middle 
thoracic spine 40 students had 5 degrees of scolio-
sis, 5 students had 10 degrees of scoliosis and 2 had 
6 and 7 degrees of scoliosis. A total of mid thoracic 
scoliosis estimated was in 47 students out of 226 and 
106 had no scoliosis. Table-4 shows the results of 
lower thoracic spine in which a total of 52 students 
were diagnosed with having scoliosis, 37 had 5 
degrees of scoliosis, 6 had 6 degrees of scoliosis,2 
had 7 degrees, 3 had 8 degrees and 4 had 10 
degrees of idiopathic scoliosis. Students having no 
scoliosis were 103 out of 226. The total calculation 
shows that mid thoracic spine had highest degrees 
of scoliosis and is more prone to develop idiopathic 
scoliosis in adolescent population21. Another study 
by Cowell et al was reviewed which was based on 
concept of idiopathic scoliosis related to gene 
mutation. He studied 110 families with scoliosis. 
Author found 33% families affected as compared to 
the controlled group which was the general popu-
lation22. According to the study that exercise and 
physical therapy proves to be efficient in minimizing 
the development of idiopathic scoliosis. Improving 
the quality of life in children affected by adolescent 
idiopathic scoliosis with the help of various guide-
lines rather than surgical procedures has proven to 
be advantageous23. According to a meta-analysis 
and systemic review lower back pain prevalence is 
high due to scoliosis. Treatment for back pain is 
done by conservative management using different 
techniques however effects of treatment are not 
added. Surgical treatment showed more elevation 
in pain. Bracing did not elevate the pain in patients 
wearing brace and those without brace. Screening 
is a procedure for identification of undiagnosed 
diseases by application of different test and mea-
sures for any specific disease or defect24. Another 
study was conducted to find out the surgical 
outcomes of correction in young adult’s thoracic 
idiopathic scoliosis, the adults aged between 10 to 
18 years. The study concluded that the surgical 
correction of scoliotic curve done in early adult-
hood has more advantages and there are chances 
of increased health risks if the surgical intervention is 
done in late adulthood25.

CONCLUSION

Study concluded that the total prevalence of 
idiopathic scoliosis in adolescent female school 
going population of Sikanderabad was 21.16% in 
the mean age of 13.61 years. It is found that scoliosis 
is prevalent in the lower thoracic region of spine in 
this population. In this survey students who were 
diagnosed with scoliosis were taught different reha-
bilitation strategies for correction of posture, low 
back pain relief to prevent further progression of the 
disease.
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INTRODUCTION

It is reported that the neck pain in adults has a prev-
alence of about 30% to 50%. Myofascial trigger 
points play a big role in causing restricted move-
ment, pain and functional limitation. In the origina-
tion of neck pain, it is clinically evident that myofas-
cial trigger point plays a significant role. Myofascial 
trigger points are 20% prevalent in right upper trape-
zius muscle. The upper trapezius is often the muscle 
of interest in investigation of trigger points1-4. The 
upper trapezius muscle is more prone to myofascial 
trigger points which are highly localized intense taut 
band of skeletal muscles5,6. The existence of myofas-
cial trigger points in upper trapezius muscle is one of 
the most typical finding in individuals with neck 
pain7. Anyone at any time during their lifespan can 
experience myofascial trigger point. It is nearly a 
stressful though not life threatening event in a 
person’s life8. The patho physiology of its creation is 
not clear enough and modern research recom-
mends that there is a low oxygen and nutrition in 
injured muscles fibers that automatically causes 
muscle contraction9. The pain of trapezius muscle 
trigger point is felt over the base of the neck posteri-
orly leading towards the shoulder10. Myofascial 
trigger point formation and its activation are 
dependent on postural stress11. Myofascial trigger 
points are classified on the basis of pain into active 
and latent.  Active trigger points are a clinical pain 
symptom (spontaneous pain). Conversely latent 
myofascial trigger point are non-spontaneous i.e. 
pain is felt only on palpation/compression. Diagno-
sis of myofascial trigger point can be done through 
physical examination or through different devic-
es12,13. Myofascial trigger points can be studied 
under ultrasound in relation to physical examina-
tion14.

For the diagnosis of myofascial trigger points, essen-
tial and confirmatory criteria that comprises of four 
elements referring to the physical signs found in 
myofascial trigger point, taut band, tenderness, 
jump sign, referred pain and restricted range of 
motion, can be used15,16.

‘The key to treating trigger points is to lengthen the 
muscle fibers that are shortened by the trigger point 
mechanism’16. There are several methods of treat-
ment such as massage, stretching, ultrasound 
therapy, muscle energy techniques, dry needling, 
local injections, integrated neuromuscular inhibition 
technique and ischemic compression12,17,18. Through 
these treatments the blood circulation is enhanced, 
lengthening of the sarcomere, ultimately it increas-
es the range of motion and reduce the muscle 
tension thus releasing the spasm, relieving pain11,17.

Modern record analysis of physio-therapeutic treat-
ment for myofascial trigger points decided that the 
most frequently used techniques for short term pain 
relief were trigger point pressure release, ischemic 

compression. Evidence supports that ischemic 
compression in a short span of time showed signifi-
cant improvement in pain and range of motion in 
office workers with neck pain19.

The procedure of Ischemic compression produces 
local ischemia to muscle, tissue gets recovery by re 
perfusion thereby relieving transient blood flow 
occlusion4, 20. The aim of this study was to determine 
the efficacy of ischemic compression in comparison 
with myofascial stretching on trigger points of trape-
zius muscle for the reduction of pain and spasm.

METHODOLOGY

Randomized Control Trial was conducted in Ziaud-
din Hospital, Karachi. The sample size of 96 partici-
pants comprising of 40 males and 56 females were 
randomly enrolled into two groups using the chit 
box method. The two groups were named A and B, 
each comprising of 48 participants. The study was 
conducted over 3 weeks in 9 sessions (thrice 
weekly).

Procedure
The purpose and procedure of the study was 
verbally explained to the participants and consent 
was taken. Physical therapist performed baseline 
assessment on the 1st day (pre-test score) using the 
outcome measure, visual analog scale, spasm 
frequency scale and severity of spasm. Group A 
was treated with, hot pack, ultrasound and 
ischemic compression.  Hot pack was stored in 
hydro collator tank of 74.5-80°C for 30 minutes), all 
the participants were instructed to lie down in prone 
position with neck in neutral position. The hot pack 
was covered in 6 layers of towel and then applied 
over the myofascial trigger points for 20 minutes. 
Ultrasound therapy was applied over the area of 
myofascial trigger point for 10 minutes, with unfo-
cused beam, frequency 1-3MHz, Intensity 0.5-2.0 
W/cm2, Duty cycle 100%, continuous bursts, 
followed by ischemic compression (compressed it 
with 2-4 kg/cm2 pressure for 10 to 20 seconds)21-23. 
Group B was treated with traditional physical thera-
py treatment including hot pack, ultrasound thera-
py (same protocols as group A), followed by 
myofascial stretching (neck flexion, side flexion 
towards the opposite side (unaffected side) and 
then slightly rotated towards the affected side, 
position was held for 20 seconds)16. Both the groups 
were treated thrice a week (alternate days) for 3 
weeks. After the treatment regime was completed 
participants were reassessed (post-test score) via 
Visual Analog Scale and Penn Spasm Severity 
Scale.

Inclusion criteria
• Both the genders aged between 20-40 years.
• Pain or spasm in trapezius muscles.

• Presence of palpable taut band.
• Pain pattern recognition by patient.
• Visual or tactile indication of latent trigger point.
• On manual pressure pain or altered sensation.
• Delicate spot tenderness of a nodule.
• Painful or limited end range of motion.

Exclusion criteria
• On medication other than non-steroidal anti-in-
flammatory drugs for pain.
• Muscular pathology.
• Cognitive deficit.
• Having any severe health problem such as uncon-
trolled hypertension or psychological issues.

Data analysis
Data analysis was performed using SPSS. The pre 
and posttest mean and standard deviation with 
P-value was calculated for both the groups with 
Paired T-test. In order to determine whether there 
were differences (P<.05) between the two groups 
on the posttest scores, an Independent T-test was 
performed. Level of significance for whole statistical 
analysis was kept at 5%.

RESULTS

A total of 96 participants were enrolled in the study. 
There were 40 males (38%) and 56 females (58%) 
shown in chart-1. Each group had 48 participants. 
The average age of the participants was 32.3 ± 5.6 
years. In experimental group (group A) there were 
31 females and 17 males and in control group 
(Group B), 25 females and 23 males.

Mean and standard deviation of the pretest and 
posttest assessment of outcome measures was 
calculated.  Visual analog scale showed significant 
decrease in posttest mean value. Spasm frequency 
scale also showed significant decrease in posttest 
mean value. However, severity of spasm in experi-
mental group showed significant decrease in 
posttest mean value while it showed no significant 
decrease in posttest mean value of control group 
(Table 1).

Independent T-test used to determine significant 
difference between two groups. The posttest analy-
sis indicated significant changes in the symptoms 

among both groups i.e. P<0.005 (Table 2). Establish-
ing that ischemic compression and myofascial 
stretching are both equally effective in treating the 
myofascial trigger points of trapezius muscle.

` 

Graph 1 : pretest and posttest readings (mean) of 
Group A and Group B.

DISCUSSION

The focus of this study was to evaluate the effective-
ness of ischemic compression in comparison with 
myofascial stretching for treatment of myofascial 
trigger points of trapezius muscle. This was in accor-
dance with Travell who stated that ischemic com-
pression reduces the sensitivity of trigger points13. 
Outcome measures were visual analog scale for the 
pain and Penn spasm frequency scale for the 
frequency and severity of spasm. Our study showed 
statistically significant difference between pre-test 
and post-test results in both groups respectively. 
However in a study conducted by Shah et al, the 
pre and post scores of VAS, PPT and CROM (lateral 
flexion of the opposite side) in 30 patients (with 
nonspecific neck pain) were studied. After a 
regime, consisting of Ischemic compression or 
muscle energy technique along with isometric 
exercises for neck and stretching exercises of upper 
trapezius muscle, for 1 week was followed, no signifi-
cant difference( P=0.332) in  mean VAS score  
between group A and Group B was found, further-
more, the mean PPT score between Group A and B 
was found to be significant (P is 0.002) and the 
mean CROM score between Group A and B was 
also found to be significant (P<0.01).Results showed 
a significant improvement in the pressure pain 
threshold and range of motion after the application 
of ischemic compression in comparison with muscle 
energy technique23.

Gemmel et al, compared the ischemic compres-
sion trigger point pressure release and sham 
ultrasound therapy on 45 subjects (with nonspecific 
neck pain of at least 3 months and pain of at least 
30 mm on VAS) and found only a slight reduction of 
symptoms in all the groups which was not signifi-
cant. Mean Visual Analog Scale (P = 0.5721), mean 

Pressure Pain Threshold  (P = 0.2171) and mean 
Cervical range of motion scores (P = 0.8805) were 
found to be not significant, However it was found 
that ischemic compression showed significantly 
better results than sham ultrasound therapy24. How-
ever in our study improvement in symptoms were 
found statistically significant in both groups (P < 
0.05).

Hains et al, in their study, assessed the Shoulder Pain 
and Disability Index (SPADI) score before and after 
ischemic compression was applied on trigger points 
in chronic shoulder pain patients. After the first 15 
treatments as compared to control group, experi-
mental group showed a significant decrease in 
SPADI scores (P = .003). After 6 months, the decrease 
in SPADI scores still existed (P.001).This study reported 
that ischemic compression showed significant 
changes in the SPADI score25. On the contrary, our 
study assessed the visual analog scale and Penn 
spasm frequency scale before and after applica-
tion of ischemic compression which showed signifi-
cant change (P < 0.05).

Gulick et al, in their study of 28 subjects with trigger 
points in upper musculature, reported significant 
difference in pretest and posttest  sensitivity  of 
myofascial trigger point in patients treated with 
ischemic compression in comparison with patients 
who were not treated with ischemic compression 
(p=0.04)26. Whereas, in our study, patients treated 
with ischemic compression as well as myofascial 
stretching showed significant decrease in pain 
threshold (P < 0.05).

Paz et al, reports that two researches of high quality, 
namely, Hains et al and Bron et al, provides 
evidence that patients with chronic pain in shoul-
der(myofascial trigger points) can be treated with 
ischemic compression. One study reported the 
reduction in SPADI score and the other study after 
12 week treatment reported clinically significant 
results (p<0.05) respectively27. Similarly in our study, 
decrease in VAS and PENN scale pre-test and 
posttest was observed (significant P < 0.05).

Hanten et al evaluated the effectiveness of 
ischemic compression and stretching as a combi-
nation therapy for the treatment of myofascial pain 
syndrome on neck and lower back region, this study 
showed significant improvement in pain threshold. 
Our study evaluated the effectiveness of ischemic 
compression in comparison with myofascial stretch-
ing for the treatment of myofascial trigger points in 
trapezius muscle. The results in our study were found 
to be significant in both interventions (P < 0.05)28.

Study by Ganesh et al provided evidence about 
ischemic compression and mobilization, both has 
significant role in releasing upper trapezius trigger 
points. Using ANOVA, assessed the pretest and 
posttest scores of both the experimental groups as 
compared to the control group and found statisti-

cally and clinically significant improvement in 
experimental groups (p < 0.05). But the effect size 
between both the experimental groups was small 
(<0.3)29. This study is in accordance with our study for 
the use of ischemic compression, however the 
results in our study shows significant changes after 
both interventions (P < 0.05).

Cagnie et al in his study reported that general pain 
(neck/shoulder), pressure pain perception ((P = 
.001), range of motion significantly improved post 
ischemic compression treatment but NDI score 
showed no significant improvement30. In our study, 
post ischemic compression as well as myofascial 
stretching shows significant pain reduction and 
decreased severity of trigger point. The end result 
was statistically significant in both groups (P < 0.05).
Kannan et al compared ischemic compression, 
laser therapy and ultrasound therapy in a sample 
size of 45. Through ANOVA he reported that all three 
interventions showed significant improvement statis-
tically (p<0.05) pre and post-trial31. Our study used 
ischemic compression as the main intervention and 
ultrasound as a protocol. Results were significant (P 
< 0.05).

Ravichandran et al, in their study (30 subjects) 
reported that between the control and experimen-
tal group, there was no significant difference (p≥
0.05) but range of motion improved in experimental 
group and within group data showed high statistical 
significance (p≤0.01)7. On the contrary, in our study 
there was significant difference in pain and spasm 
severity in both control and experimental group (P < 
0.05), however range of motion was not an 
outcome measure in our study.

Abdelhamid et al reported that ischemic compres-
sion is more effective in improving trigger point 
symptoms in comparison with traditional physical 
therapy treatments. In their study they assessed the 
VAS, NPAD and CROM among 40 patients with 
mechanical neck pain. Posttest assessment showed 
statistically significant difference from pretest 
assessment in VAS, NPAD and CROM19. Conversely 
in our study ischemic compression was found to be 
not superior to myofascial stretching.

Kim et el, reported that ischemic compression with 
trigger point injection showed significantly better 
results than only trigger point injection. It was also 
reported that duration of ischemic compression (30 
seconds or 60 seconds) did not affect the end 
results17. Contrary to this, our study applied 
ischemic compression along with hot pack and 
ultrasound therapy and the duration for IC was 10 to 
20 seconds. Contrary to Kim et al study, Sedgh et al 
reported that IC with duration of 90 seconds 
showed better results than IC in 30 seconds12.

Menaka et al reported that ischemic compression 
followed by stretching improved the trigger point 

symptoms significantly. In their study they assessed 
pain intensity using Numerical Pain Rating Scale 
(NPRS) and PPT using pain algometer. There was 
statistically significant difference found between 
the pretest scores and posttest scores8. Whereas in 
our study we assessed pain intensity using VAS and 
severity of spasm using Penn scale in comparison 
between ischemic compression and myofascial 
stretching which showed significant changes in 
both groups (P < 0.05).

In our study, we used hot pack therapy and 
ultrasound therapy as protocols for both groups. The 
use of ultrasound therapy was supported with study 
by Draper Do et al, in which he states that the 
thermal effects of ultrasound reduced the stiffness 
of myofascial trigger points32. Khan AA et al states 
that ultrasound therapy improves the circulation 
and pain10. The use of hot pack therapy was 
supported with the study by Dararat et al, who 
states that hot pack therapy enhances circulation 
of the affected tissue15.

In the study by Ilter et al , through investigation, they 
reported that in comparison with pulsed ultrasound, 
continuous ultrasound showed significantly more 
improvement (P = 0.05)33. This study supports the use 
of ultrasound as a protocol in our study. Another 
study by Kavadar et al, provides evidence that 
ultrasound provides significantly (p<0.001) good 
results34. The study by Benjaboonyanupap et al 
reported that hot pack therapy along with 
ultrasound therapy can be used for the treatment 
of myofascial trigger points as they induce physio-
logical changes15.

To evaluate the effectiveness of ischemic compres-
sion, we compared its effects with the effects of 
myofascial stretching. Though the use of myofascial 
stretching was not supported with studies, as there is 
a lack of literature availability regarding myofascial 
stretching. However, Kostopoulos et al, in the book, 
mentioned the use of myofascial stretching for the 
treatment of myofascial trigger points. More 
research needs to be conducted for the beneficial 
use of myofascial stretching. Kostopoulos et al, 
compared effectiveness of ischemic compression in 
combination with passive stretching and noted that 
it was significantly more effective than other treat-
ment options15.  Also, evidence by Cagnie B et al 
showed that ischemic compression increased 
range of motion and decreased pain in the man-
agement of trigger point35. Similarly in our study, 
ischemic compression decreased the pain, which 
was found to be statistically significant (P < 0.05).

Nambi et al, in the study assessed VAS and ROM 
after treating trigger points with ischemic compres-
sion (group A) and muscle energy technique 
(Group B). No significant (P > 0.05) changes were 
found in Vas score between group A and group B 
whereas statistically significant (P < 0.05) changes 

were found in ROM between group A and group B. 
Group B i.e. muscle energy technique showed 
better results than ischemic compression. This study 
concludes that ischemic compression and muscle 
energy technique can be used as intervention in 
trigger point release to improve ROM and decrease 
pain but MET along with ultrasound showed better 
results36. In our study ischemic compression in com-
parison with myofascial stretching showed statisti-
cally significant results in both groups (P <0.05).
Our study didn’t focus on the range of motion 
restriction due to myofascial trigger points. Travell 
and Simmons et al states that range of motion can 
be restricted due to trigger points but only a handful 
of studies support the co relation between myofas-
cial trigger points and decrease in range of 
motion13.

The study was conducted in a short time period 
which is one of limitations of this study. Other limita-
tions were, our study only focused on the pain inten-
sity and severity of spasm. More outcome measures 
and variables can be assessed. There is more room 
for further research.  Our study was focused on 
ischemic compression and not on myofascial 
stretching. There seem to be lack of clinically 
evident research regarding the use of myofascial 
stretching, so this can be a topic for further 
research.

CONCLUSION

The results showed that ischemic compression have 
more significant effect in reduction of symptoms of 
myofascial trigger point, as significant difference 
was found for the effectiveness of ischemic com-
pression in comparison with myofascial stretching of 
trapezius muscle for the treatment of pain and 
spasm caused by myofascial trigger point.

Farooqui SI et al. Prevalence of Adolescent Idiopathic Scoliosis among Pri and Sec Girls schools of Sikanderabad, Khi, Pak.
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