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ABSTRACT

Objective: The purpose of this study was to evaluate the effect of ACBT and Mechanical Vibration on chest 
expansion among the patients with chronic bronchitis.

Methodology: It was a pre and post experimental design study. The patients diagnosed with chronic bronchitis 
which shows signs and symptoms and were requested to participate in study. The total number of patients 30 was 
enrolled in this study but on the basis of inclusion and exclusion criteria. Patients were equally divided into two 
groups, group A and group B respectively. Group A received ACBT and group B received mechanical vibration. 
Purpose of this study was explained to the patients. An informed consent was taken from each patient prior to 
participate in this study. This study was conducted at respiratory medicine ward and intensive care unit, CSS 
Hospital, Swami Vivekanand Subharti University, Meerut India. 

Result: In both groups, p-value was significant i.e., p<0.10 with Chest expansion score (0.0000), (0.0000) and 
(0.0000). The 10 days protocol of ACBT and mechanical vibration showed difference in both group individually 
in improving chest expansion but group B, Mechanical vibration technique showed statistically more significant 
difference in improving chest expansion from 1st to 10th day.

Conclusion: 10 days, both chest physiotherapy techniques resulted in significant effect in both groups individually 
in improving chest expansion but group B received mechanical vibration technique showed statistically more 
significant difference in pre to post chest expansion score on consecutive day of protocol.

Keywords: .

INTRODUCTION

Chronic bronchitis is a disease characterized by cough producing 
sputum for at least 3 months and for 2 consecutive years. Pathological 
changes include and increase the size of the tracheobronchial mucous 
glands and goblet cell hyperplasia. Chronic bronchitis results from 
long-term irritation of the tracheobronchial tree.1 This is more 
common in middle to late adult life and in men more than women 
(ratio 5:1). Atmospheric pollution (e.g. cigarette smoking or coal 
dust) will predispose to the developmental of the disease and is more 
common in urban areas than rural areas.2 The most common cause of 
irritation is cigarette smoking. Inhaled smoke stimulates the goblet 
cells and mucous glands to secrete excessive mucus. Other factors 
that have been implicated are air pollution certain occupational 
environments, and recurrent bronchial infections.3 
The main clinical features are vesicular breathing with prolonged 

How to cite this article:
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expiration, inspiratory and expiratory rhonchi 
and crackles at the bases of lungs and later on six 
minutes walking test will give the disability.4 On 
examination, sputum for culture and sensitivity 
and chest x-ray may be normal but some cases 
show increased bronchovascular marking.5 FEV1 is 
reduced, FEV1/VC is subnormal, PEF is reduced, 
lungs volumes are normal except with emphysema 
and diffused lung capacity is normal while 
performing some specific tests.6  In later stage, 
there will be chance of some complications such 
as type-l respiratory failure and type-ll respiratory 
failure, pulmonary arterial hypertension and cor 
pulmonale, secondary infections and Secondary 
polycythemia. 

There are various approaches to handle the 
sign and symptoms of this condition. There are 
antibiotics, corticosteroids, bronchodilators, 
mucolytic agents, and oxygen therapy7 etc. that help 
to minimize the severity of symptoms and improve 
the quality of life of patients. Chest physiotherapy 
is the term for a group of treatment designed to 
improve respiratory efficiency promote expansion 
of the lung, strengthen respiratory muscles, and 
eliminate secretions from the respiratory system.8 
Chest physiotherapy may be good option in terms 
in improving the lung as well as cardiopulmonary 
function. 

Active Cycle Breathing Technique (ACBT) 
includes cycle of breathing control, thoracic 
expansion exercise, and forced expiratory 
technique. Diaphragmatic breathing is intended 
to help in using the diaphragm correctly while 
breathing strengthen the diaphragm, decrease the 
work of breathing by slowing the breathing rate 
and decrease the oxygen demand so that one can 
use less effort and energy to breathe.9 The purpose 
of this study was to find out the comparative effect 
between ACBT and mechanical vibration among 
the patients with chronic bronchitis.

HYPOTHESIS

Experimental Hypothesis 

There will be significant difference between the 
effect of ACBT and mechanical vibration among 
the patients with chronic bronchitis.

Null Hypothesis 

There will be no significant difference between the 

effect of ACBT and mechanical vibration among 
the patients with chronic bronchitis.

METHODOLOGY

It was a pre and post experimental design study. 
The patients diagnosed with chronic bronchitis 
which shows signs and symptoms and were 
requested to participate in study. The total number 
of patients 30 was enrolled in this study but 
on the basis of inclusion and exclusion criteria. 
Patients were equally divided into two groups, 
group A and group B respectively. Group A 
received ACBT and group B received mechanical 
vibration. Purpose of this study was explained 
to the patients. An informed consent was taken 
from each patient prior to participate in this study. 
This study was conducted at respiratory medicine 
ward and intensive care unit, CSS Hospital, Swami 
Vivekanand Subharti University, Meerut India. 

Selection criteria

Age between 40-70 year, gender both male and 
female, environmental and occupational pollution, 
presence of cough with expectoration, dyspnea, 
passive smoking, chest pain, chest tightness were 
included. Chest trauma, thoracic surgery, chest 
deformity, restricted lung disease, active smoking 
were excluded in this study.

Protocol

Mechanical Vibration

Mechanical chest vibrator is available to administrate 
the treatment and is useful for patient to clear the 
airway. The mechanical chest vibrator may be used 
on patient to the thoracic wall. Mechanical chest 
vibrator is proposed from to enhance mucocilliary 
transport from the periphery of the lung fields to 
the large airways. 

Since vibration is used in conjunction to the 
effect of rate of secretion clearance and sputum 
production are increases. A mechanical vibrator 
are used most commonly respiratory condition 
patients, may be preferred by a caregiver to deliver 
long-term airway clearance. Treatment was given 
under the supervision, given twice a day. Treatment 
duration 20 to 30 sec for 1 time on a regular sessions 
such as 1st  to 3rd day – 12 to 10 times per session, 
on 4th to 6th day - 8 to 6 times per session and on 
7th to 10th day - 6 to 4 times per session.
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Active cycle of breathing techniques (ACBT)

Patient was in a relaxed, sitting, or reclined 
position on bed. Do several minutes of relaxed 
diaphragmatic breathing (breathing control). 
Take 3–4 active deep inspirations with passive 
relaxed exhalation (Thoracic expansion exercises). 

Fig. 1: Performing mechanical chest vibration.

Do relaxed diaphragmatic breathing (breathing 
control). As you feel secretions entering the larger 
central airway, do 2–3 huffs (forced exhalation 
technique) starting at low volume, followed by 
2–3 huffs at higher volume, followed by relaxed 
breathing control. Repeat the cycle 2–4 times, as 
tolerated.

Fig. 2: Patient performing active cycle breathing technique.

Data analysis

All analysis was obtained using SPSS version 
20.0. All the values of airway clearance and chest 
expansion at different time points for Group A 
and Group B are expressed in terms of mean ± S 

D respectively. The paired “t” test was applied to 
test the significant difference between (1st and 10th 
day) for chest  expansion in Group A, Group B and 
Group A versus Group B respectively, which show 
significant difference at α = .10 level of significance. 
i.e. (P<.10).
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Results

Table 1: showing mean, S.D comparison between the 
chest expansion and chest neutral day on 1st  day and 
probability of “t” (paired) value of group A.

Outcome 
Measure (Mean ± SD) “t”  

(paired) P-value

Chest Neutral on 
1st  day 91.46 ± 7.22 – –

Chest Expansion 
on 1st day 92.66 ± 7.33 0.1 P<0.655

Table 2: showing mean, S.D, Comparison between the 
chest neutral and chest expansion at 1st day and 10th day 
treatment successive time point and probability of “t” 
(paired) value of group A

Outcome Measure (Mean ± SD) Probability of 
“t” (paired) P-value

Chest neutral on 
1st day 91.46 ± 7.22 – –

Chest expansion 
on 10th day 94.20 ± 7.38 0.1 P<0.3128

Table 3: showing mean, S.D, comparison between 
the chest expansion day 1st and 10th day treatment 
successive time point and probability of “t” (paired) 
value of group A.

Outcome 
Measures (Mean ± SD) Probability of 

“t” (paired) P-value

Chest expansion 
on 1st day 92.66 ± 7.33 0.1 P<0.655

Chest expansion 
10th day 94.20 ± 7.38 0.1 P<0.3128
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Table 4: showing mean, S.D, comparison between the 
chest expansion at neutral day and 1st day of treatment 
successive time point and probability of “t” (paired) 
value of group B.

Outcome 
Measures (Mean ± SD) Probability of 

“t” (paired) P-value

Chest neutral on 
1st day

97.33 ± 
7.33 – –

Chest expansion 
on 1st day 

99.06 ± 
7.52 0.1 P<0.538

Table 5: showing mean, S.D comparison between 
the chest expansion and chest neutral on 1st day 
and 10th day treatment successive time point 
and probability of “t” (paired) value of group B 

Outcome 
Measures (Mean ± SD) Probability of 

“t” (paired) P-value

Chest neutral on 
1st day 97.33 ± 7.73 – –

Chest expansion 
on 10th day 101.66 ± 7.62 0.1 P<0.133

Table 6: showing mean, S.D comparison between 
the chest expansion 1st day and 10th day treatment 
successive time point and probability of “t” (paired) 
value of group B. 

Outcome 
Measures (Mean ± SD) Probability of 

“t” (paired) P-value

Chest expansion 
on 1st day 99.06 ± 7.51 0.1 P<0.538

Chest expansion 
on 10th day 101.66 ± 7.62 0.1 P<0.3547

Short Term Effect of Active Cycle Breathing Technique and Mechanical Vibration among the Patients with 
Chronic Bronchitis
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Table 7: Showing mean, S.D comparison between the 
group A versus Group B chest expansion on 10th day 
treatment successive time point and probability of “t” 
(paired) value. 

Outcome  
Measure

(Mean ± 
SD)

Probability of 
“t” (paired) P-value

Chest expansion 
on 10th day 94.20 ± 7.39 0.1 P<0.0110
Group-A
Chest expansion 
on 10th day 101.66 ± 7.62 0.1 P<0.0110
Group-B

DISCUSSION

Significant improvement was found in chest 
expansion values of both groups A and B. Group A 
which received manual chest physiotherapy (Active 
cycle of breathing techniques) shows P value of 
chest expansion as P<.10 approximately 1.65% 
after 10 days of treatment. Group B which received 
mechanical chest physiotherapy (mechanical chest 
vibration) shows P value of chest expansion as P<.10 
approximately 2.56% after 10 days of treatment.

After comparison of both groups, Group B has 
shown near normal value of 2.56% which is highly 
significant than Group A. Hence, the result of 
the study revealed that using mechanical chest 
vibrator along with chest physiotherapy for 10 days 
treatment reduces the symptoms and improves 

the chest expansion. Previous studies have been 
conducted on the effect of chest physiotherapy in 
various cardiopulmonary conditions.

Bott J et. al did study on effectiveness of the 
chest physiotherapy in manual techniques include 
percussion (chest clapping) over the chest wall and 
shaking or mechanical vibration, with loosening 
secretion of cough with expectoration. Their study 
concluded that the chest physiotherapy is effective 
in terms of removal of congestion and improving 
breathing.10

McCarren et al did study on mechanical vibrator 
techniques are used as an airway clearance 
technique for effectiveness chronic bronchitis. The 
technique is interpretation of compliance of the 
chest wall and applying appropriate forces. The 
purpose of their study to assess consistency of forces 
used during  vibrations and shaking incorporating 
a method measuring forces via a force platform. 
This technique was effective in terms of improving 
breathing pattern and quality of life of patients.11

Our study support the experimental hypothesis 
as mechanical vibration is more effective than 
ACBT in improving chest expansion on consecutive 
day among the patients with chronic bronchitis.

CONCLUSION

The above statistical data of prognosis of the 
patient lead to following conclusion though Active 
cycle of breathing techniques and Mechanical 
chest vibration both increases the chest expansion, 
and clear the lungs field hence reduces the risk of 
respiratory failure and pulmonary complication. 
But now it is very clear that treatment of Chronic 
bronchitis through Mechanical chest vibration 
is much more effective as compared to Manual 
chest physiotherapy (Active cycle of breathing 
techniques).
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ABSTRACT

Purpose/Aim: This study investigated the reliability and validity of shoulder strength measurements using a digital force 
gauge and strain gauge in diabetic frozen shoulder patients.

Materials/Methods: Digital force gauge and strain gauge to measure shoulder flexion, abduction, internal and external 
rotation in diabetic frozen shoulder patients.

Results:  Excellent intrarater reliability was present with Intraclass Correlation Coefficients (ICC- 3,k) for Force Gauge ≥ 
0.95. The concurrent validity  Force Gauge was good with ICC (3,k) values of ≥ 0.85. The 95% limits of agreement suggest that 
the  Force Gauge measurement instruments can be expected to strength from 2° to 20°. Digital force gauge flexion, abduction, 
external rotation and internal rotation measurements had a greater mean and standard deviation than strain gauge flexion, 
abduction, external rotation and internal rotation measurements.

Conclusions: This investigation is the first of its kind to evaluate the reliability and concurrent validity of strain gauge and 
force gauge measurements of muscles strength of shoulder flexion, abduction, external and internal rotation. When used with 
the measurement procedures outlined in this investigation, both techniques are reliable, as evidenced by reliability coefficients 
that exceed 0.90 (the threshold recommended for making clinical decisions). Good concurrent validity statistics were produced; 
however, one should recognize the potential ranges of disagreement between the two measurement instruments used in this 
study. When monitoring or comparing static shoulder strength measurements both researchers and clinicians should consider 
using similar instruments.

Keywords: Diabetic Frozen Shoulder Patients; Lutron Force Gauge; Reliability; Shoulder Validity.

INTRODUCTION

The term “frozen shoulder” was first introduced by Codman 
in 1934. He described a painful shoulder condition of insidious 
onset that was associated with stiffness and difficulty sleeping on 
the affected side. Codman also identified the marked reduction in 
forward elevation and external rotation that are the hallmarks of 
the disease. Long before Codman, in 1872, the same condition had 
already been labelled “periarthritis” by Duplay. In 1945, Naviesar 
coined the term “adhesive capsulitis.”1

Frozen shoulder (FS), is painful and debilitating characterized 
by pain on sudden movement, and a passiverestriction to range of 
movement, particularly of externalrotation of the shoulder, it is often 
misdiagnosed. FS, particularly in diabetics, is difficult to treat. There 
is currently no consensus in the management of diabetic FS, 
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The incidence of FS is between 3 and 5%  and is 
considerably higher in diabetic patients, up to 30%, 
with a tendency to more severe symptoms and 
resistance to treatment. It most commonly affects 
patients in middle age and affects women slightly 
more than men. Frozen shoulder can be secondary 
to trauma and is associated with Dupuytren’s 
contracture, Peyronie’s disease and other 
connective tissue disorders. Post-operative FS has 
been reported in up to 11% of patients undergoing 
arthroscopy, with diabetes being a predictor for 
this post- operative complication.

In order to account for the higher rates of 
FS associated with diabetes mellitus, it has 
been suggested that higher systemic glucose 
concentrations result in faster glycosylation, 
resulting in increased rates of FS and other soft 
tissue disorders, such as Dupuytren’s disease. 
Higher HBA1C is associated with development of 
FS indiabetic patients. 

Arthroscopic biopsies of synovium in diabetic 
patients demonstrate greater endothelial growth 
factors compared with non-diabetic FS and 
reduced inflammatory growth factors, including 
ADAMTS-4, MMO-1 and particularly M-CSF. The 
latter mayaccount for slowing of the inflammatory 
response, therefore prolonging and increasing the 
severity of the disease. Some studies, however, have 
shown little difference in inflammatory markers 
compared to non-diabetic patients. It should be 
noted that studies using arthroscopic biopsies are 
only sampling more severe and intractable cases of 
FS, which require surgery.2

Frozen shoulder has been associated with a 
number ofsystemic conditions, including diabetes 
mellitus; indeed, the incidence of frozen shoulder 
amongst diabetic individuals is 10% to 36%, which 
is significantly greater thanthe 2% to 5% rate in the 
general population. Management options for frozen 
shoulder include simple analgesia, physiotherapy, 
local anesthetic and corticosteroid injection, 
hydrodilatation, manipulation under general 
anaesthesia (MUA), arthroscopic release, and even 
opensurgical release.4 Advocates of each approach 
have published supporting results in the general 
population; however, it is uncertain which strategy 
is best in diabeticpatients, where the natural history 
of the condition is protracted and patients tend to 
respond less well to conservative or interventional 
treatment.3

A force gauge is a measuring instrument used 

to measure forces. There are two kinds of force 
gauges today: mechanical and digital force gauges. 
Force Gauges usually measure pressure in stress 
increments and other dependent human factors. 
A common mechanical force scale, known as the 
spring scale, features a hook and a spring that 
attach to an object and measure the amount of force 
exerted on the spring in order to extend it.5

Design 

Participants 

Ten diabetic frozen shoulder patients’adult 
participants, 7 males and 3 females, were recruited 
from a Shri Mahant Indiresh Hospital, Department 
of Physiotherapy, Patel Nagar, Dehradun 
(Uttarakhand) setting. Participants who met study 
requirements were provided with an informed 
consent document approved by the Synopsis 
Approval Committee (SAC) of SGRR University 
and Institutional Ethics Committee of Shri Guru 
Ram Rai Institute of Medical & Health Sciences, 
Patel Nagar, Dehradun and all questions were 
answered to their satisfaction prior to commencing 
data collection.. Exclusion criteria consisted of 
reported cervical spine or upper extremity pain 
at the time of data collection or recent shoulder 
surgery on the dominant arm for which the subject 
was still receiving care.

INSTRUMENTATIONS

Lutron Force Gauge is an Electronic Force Gauge 
Included Components Force Gauge (20 Kg) Made 
in Taiwan. It’s having Tension & Compression 
Capability. LutronForce Gauge has 3 Kind Display 
Unit, Kg/lb/Newton and Peak Hold (Max. Load 
) Measurement. Its Model Number FG-20 KG and 
Power Source Type is  Battery Powered. The item 
weight 300 grams and manufacturer series number 
M:7980752747. Measurement Accuracy +/-0.5%. 
Specification Met ISO 9001:2015, CE, IEC 6010. 
Digital force gauges are the most popular form of 
measurement used to calculate force. Measured in 
Newtons, it’s best to use a gauge at 20-80% of its 
capacity.

Procedures

Measurement of Muscle Strength

Muscle strength, defined as the maximal voluntary 
force that subjects were able to exert under specified 
testing conditions, was measured using Lutron 
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Force Gauge, which is  made in Taiwan. Subjects 
were tested in standing for flexion, abduction and 
in sitting for external and internal rotation. Lutron 
Force Gaugeis attached to a stationary device 
stabilized at the edge of a portable examination 
table. 

Proper Care is taken not to allow subjects to use 
other part of the body for thedesired movement. 
Patients were given total verbal encouragement 
during measurement. Maximum effort is used 
to perform the test, in which a subject exerted a 
maximal isometric force against the Lutron Force 
Gaugefor two to four seconds. We, therefore, 
calculated muscle strength deficits by a force gauge. 
This calculation, when multiplied by 0.05 N, is a 
percentage of muscle strength deficit value.

4:11:3:1 Flexor Strength: The patient were standing 
position and Lutron Force Gaugeattached with edge 
of examination table. The patient was positioned 
standing straight with back facing towards the 
Lutron Force Gaugethen, ask the subject to pull the 
chain forward away from the body. The test was 
performed in against gravity plain (Fig. 1)

Fig. 1: Isometric Shoulder Flexion Strength Measurement 
by Lutron Force Gauge.

4:11:3:2 Abductor Strength: Position of the patients 
were standing andLutronForce Gauge fixed with 
treatment table. One end of the strap attached with 

Lutron Force Gauge and other with distal arm. And 
then pressed the button zero, told the patient to pull 
the strap away from the body. 

4:11:3:3 Internal Rotator Strength: The patients 
weresittingpositionedonthechairwith their arm 
beside their trunk, their shoulder in neutral 
rotation, their elbow at 90 degrees of flexion, their 
forearm in neutral supination, and their arm and 
shoulder stabilized as required. LutronForce Gauge 
fixed with treatment table and one end of strap 
attached with LutronForce Gauge and other with 
distal forearm that must be perpendicular to the 
floor. And then pressed the button zero, told the 
patient to apply force towards the trunk. (Fig. 2) 

Fig. 2: Isometric Shoulder Abduction Strength Measure 
-ment by Lutron Force Gauge.

4:11:3:4 External rotator strength: The patients were 
sitting positioned on the chair with their arm beside 
their trunk, their shoulder in neutral rotation, their 
elbow at 90 degrees of flexion, their forearm in 
neutral supination, and their arm and shoulder 
stabilized as required. LutronForce Gauge fixed 
with treatment table and one end of strap attached 
with LutronForce Gauge and other with distal 
forearm, that must be perpendicular to the floor. 
And then pressed the button zero, told the patient 
to apply force away from the trunk.89 & 90(Fig. 3) 

The Reliability and Validity of Shoulder Strength Measurements Using a Force Gauge and Strain Gauge in 
Diabetic Frozen Shoulder Patients
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because a large ICC may be reported despite poor 
trial-to-trial consistency if the intersubject variability 
is too high.10,12 The standard error of measurement 
(SEM) is not affected by intersubject variability.12 

Therefore, SEM was reported in conjunction with 
the ICC’s using the formula: SEM = SD 1− r. 10 
An ICC Model 3, k was used in the concurrent 
reliability analysis to determine if both methods 
of measurement analysis produced comparable 
results. ICC value interpretations were based on the 
aforementioned guidelines established by Portney 
and Watkins.10 The 95% limits of agreement (LOA) 
were calculated using the formula: 95% limits of 
agreement = mean difference +/- 2SD.10 

Fig. 3: Isometric Shoulder Flexion Strength Measurement by Lutron Force Gauge.

Table 1: Subject Position, Placement of Force Gauge, Provided for Each Tested Muscle Action.

Muscle Action Limb/Joint Positions Subject position Force Gauge Placement

Flexion Flexion at 0° abduction Standing Distal Humerus/ 
Lateral Epicondyle of Humerus 

Abduction Abduction  at 0° abduction Standing Distal Humerus/ 
Lateral Epicondyle of Humerus

External Rotation Shoulder 90° abduction  
+ Elbow 90° Flexion Sitting Distal Forearm/ 

Above wrist

Internal Rotation Shoulder 90° abduction  
+ Elbow 90° Flexion Sitting Distal Forearm/ 

Above wrist 

STATISTICAL METHODS 

Data analysis was performed with SPSS version 
15.0 for Windows. Descriptive data including mean 
measurement angles with standard deviations (SD) 
were calculated for each session. The intrarater 
reliability was determined by the ICC Model 3, 
k. The mean value from each testing session was 
used for the analysis. Model 3, k was used for 
the intrarater analysis because the specific rater 
was the only tester of interest.10,11 Interpretation 
of ICC values was based on guidelines offered by 
Portney and Watkins, 10 where a value above 0.75 
was classified as good reliability. ICC values may 
be influenced by inter subject variability of scores, 
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RESULTS 

Descriptive data, including the mean and SD for 
each of the four measurements are presented in 
Table 1. Intrarater analysis suggested excellent 
reliability for all measurements with both 
instruments ranging from, ICC (3, k) = 0.94-0.98. 
There was a trend for higher reliability with the 
inclinometric measurements when compared to 
goniometry. Measurement data from the intrarater 
reliability analysis including the ICC, 95% CI and 
SEM are presented in Table 2. 

Table 2: Descriptive Measurement Data

Flexion 
Mean 
°(SD)

Abduction 
Mean 
°(SD)

External 
Rotation 

Mean °(SD)

Internal 
Rotation 

Mean °(SD)

Strain 
Gauge

156 (9) 161 (11) 92 (10) 48 (10)

Force 
Gauge

164 (9) 162 (11) 100 (11) 49 (11)

SD= Standard Deviation; 

The concurrent validity between goniometry and 
digital inclinometry measurements are presented 
in Table 3.

Table 3: Descriptive Measurement Data. Intrarater 
Reliability of Strain Gauge and Digital Force Gauge.

Flexion Abduction External 
Rotation 

Internal 
Rotation 

Strain 
Gauge 
ICC (95% 
C1) SEM

0.95(0.89-
0.98)2

0.97(0.94-
0.99)2

0.94(0.87-
0.97)3

0.95(0.89-
0.98)2

Force 
Gauge 
ICC (95% 
C1) SEM

0.95(0.90-
0.98)2

0.97(0.94-
0.98)2

0.98(0.96-
0.99)2

0.97(0.93-
0.98)2

ICC=Intraclass coefficient; SEM=Standard error of 
measurement rounded to nearest degree; CI= Confidence 
interval ; 

When comparing the mean end-range angles for the 
instruments a trend existed for lower goniometric 
values of flexion, abduction and external rotation 
compared to inclinometry. The mean goniometric 
value of internal rotation, however, was greater 
than the mean inclinometric value. In regards to 
agreement the 95% LOA suggests that goniometry 
may range from being 20° less than to 5° greater 
than inclinometry when measuring flexion. The 
95% LOA suggests that goniometric abduction 
may range from 17° less than to 14° greater than 
inclinometry. Goniometric external rotation may 
range from 2-16° less than inclinometry, whereas 

internal rotation measurements ranged from 3- 15° 
greater than inclinometry. 

Excellent intrarater reliability was present with 
Intraclass Correlation Coefficients (ICC 3,k) for 
LutronForce Gauge ≥ 0.95. The concurrent validity 
Lutron Force Gauge was good with ICC (3,k) values 
of ≥ 0.85. The 95% limits of agreement suggest that 
the Lutron Force Gauge measurement instruments 
can be expected to strength from 2° to 20°. 

DISCUSSION 

When adhering to the procedures outlined in 
this investigation, measurements taken using 
both the inclinometer and goniometer possessed 
good intrarater reliability. The reliability results 
are comparable to previous research which has 
reported the good to excellent intrarater reliability 
when utilizing similar measurement procedures.8 In 
regards to concurrent validity, measurements with 
a digital inclinometer were found to be comparable 
to those taken with the standard 12 inch plastic 
goniometer with ICC values ≥ 0.85. Also, there was a 
trend for inclinometric measurements being greater 
than goniometry for flexion, abduction and external 
rotation. In contrast, goniometric internal rotation 
measurements had a greater mean measurement 
angle than inclinometry. The mean differences 
in measurements between the instruments were 
the greatest for external rotation and flexion and 
had the narrowest range for abduction. There 
was no identifiable systematic error in technique 
that could explain the differences. One might 
surmise that Rater A (who took all goniometric 
measurements) was biased toward lower angles, 
however, internal rotation was higher from Rater 
A which challenges that assumption. Furthermore, 
the landmarks for measurements are different 
which may produce different end-ranges and 
should be of concern to clinicians. Unfortunately, 
no studies have established the validity of these 
instruments concurrently with radiography to 
determine which one might offer a more valid 
estimate of mobility. Clinicians and researchers 
should recognize that the difference between these 
two measurement instruments can be expected to 
vary by 2°-20° with differences dependent upon 
the movement being measured. From a clinical 
perspective this cannot be overlooked as the upper 
range of disagreement at 20 degrees may lead to 
differences in both diagnosis and the plan or care 
particularly as related to interventions designed 
to improve mobility. Only two previous studies 
have investigated the concurrent validity of similar 
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instruments for measuring shoulder function. 
One study investigated the concurrent validity of 
scapular plane elevation using similar instruments 
to this investigation.13 In the aforementioned study 
the concurrent validity was good with an ICC 
value of 0.94 and the 95% LOA suggesting that 
the difference between these two measurement 
instruments can be expected to vary by up to +/- 11°. 
Another study investigated the concurrent validity 
of goniometry and a construction grade digital 
level and reported ICC values of non-involved 
(asymptomatic) to involved (symptomatic) 
shoulder motions of flexion, ER and IR.14 In the 
aforementioned study the concurrent validity was 
reported to range from ICC = 0.71-0.98 for both 
non-involved and symptomatic shoulders. For 
shoulder flexion the ICC ranged from 0.91-0.95 for 
the involved shoulder compared to 0.81-0.86 for the 
uninvolved. ER ranged from 0.91-0.96 (involved) 
to 0.71- 0.94 (uninvolved) whereas IR ranged from 
0.82-0.96 (involved) to 0.83-0.93 (uninvolved).14 
While the aforementioned study offers insight 
into the interchangeability, the construction grade 
digital level may not be comparable to traditional 
inclinometers such as the one used in this 
investigation. This study was the first to analyze 
the concurrent validity of goniometric and digital 
inclinometric measurements of shoulder mobility. 
Due to the lack of research in this area, a comparison 
between the current study and previous research 
cannot be made. However, this study does set the 
groundwork for further research in this area in order 
to evaluate the interchangeability of goniometric 
and digital inclinometric measurements.

 Limitations and Future Research 

When interpreting the reliability values in 
our investigation, one must recognize that 
the consistency of AROM in individuals with 
healthy shoulders may not correlate with those 
who have shoulder pathology. Triffitt et al.15 
assessed the reproducibility limits of inclinometric 
shoulder abduction and external rotation in 
both symptomatic and asymptomatic subjects. 
Asymptomatic subjects had a difference ranging 
from 24 to 33° for all measurements as compared 
to 24 to 41° in symptomatic subjects, suggesting 
a greater variance among those with a painful 
shoulder. While the authors of the current study 
cannot state with certainly that this would be the 
case with all testers and procedures it is an issue 

requiring consideration.

CONCLUSIONS

The results cautiously support the interchangeable 
use of Lutron Force Gauge for measuring 
shoulder strength measurements. Although 
reliable, clinicians should consider the 95% limits 
of agreement when using these instruments 
interchangeably as clinically significant differences 
are likely to be present.

Level of evidence: 2b 
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ABSTRACT

Background: Upper cross syndrome (UCS) refers to specific altered muscles activation and changed movement pattern along 
with some postural deviation in the upper quarter of the body. This syndrome contributes to the dysfunction of Craniovertebral 
angle, kyphotic angle, C7 shoulder angle, Deep flexor strength and Pectoralis minor length.

Purpose of the Study: The aim of study is to evaluate the prevalence and incidence of the upper cross syndrome among the 
paramedical students due to electrical learning.

Objective: This study shows the Prevalence and Incidence of the Upper Cross Syndrome among the various paramedical 
students of south Gujarat region due to electrical learning during this pandemic period.

Subjects and Method: The cross sectional study with 121 samples was with age of 18-22 years. With minimum online study 
duration of 2hrs.

Statistical Analysis Used: The data analysis was done by the Microsoft excel version and Acrobat reader.

Result: The result shows that the prevalence and incidence of UCS in paramedical students is 63% the prevalence of UCS in 
male was 15% and in female was 85%. The prevalence of UCS in nursing students was 29%, physiotherapy students was 62%, 
optometry 9%.

Conclusion: During this pandemic high prevalence of upper cross syndrome in paramedical students was found . It has been 
concluded that more use of electrical gadget can lead to adaptation of poor posture and so lead to upper cross syndrome. The 
results of the study suggest focusing more on postural awareness and proper use of electrical device in paramedical students.

Keywords: Upper cross syndrome; Prevalence; Electrical learning.

INTRODUCTION

Upper Cross Syndrome is the common postural dysfunctional pattern 
that describes the dysfunctional tone of the musculature of shoulder 
girdle / Cervicothoracic region of the body. The condition is given 
the name “X” in other words a cross, can be drawn across the upper 
body. One arm of cross the indicates the muscle that are typically 
tight and other arm shows the muscle that are typically weak.4

Upper Cross Syndrome is caused by weak lower and middle 
Trapezius, tight Upper Trapezius and Levator scapulae, weak Deep 
Neck Flexors, tight Subocciptal muscles and Sternocleidomastoid, 
weak Serratus anterior and tight Pectoralis Major and Minor. The 
syndrome arises as a result of muscular imbalance that usually 
develops because of tonic and weak muscle.

Individual present with Upper Cross Syndrome will show Forward 
Head Posture, hunching to thoracic spine, elevated and protracted 
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shoulder, scapular winging and decreased mobility 
of thoracic spine. The simultaneous occurrence of 
Forward Head Posture and rounded shoulder is 
nothing but Upper Cross Syndrome. One of the 
most common postural problems is forward head 
posture (FHP). Change in the posture at cervical 
region due to prolong use of electrical gadgets like 
Mobile phone, Laptops, Computer during their 
online classes in pandemic time lead to imbalance 
in musculature and restrict their daily activities.2

Due to this pandemic period, there has been 
increase in the use of the electronic gadgets for online 
studies which can lead to increase in the Incidence 
& Prevalence of the Upper Cross Syndrome and its 
complaints. Hence the study evaluate the postural 
deviation due to the Upper Cross Syndrome 
like forward head posture, rounded shoulder & 
kyphotic posture in order to find out the Upper 
Cross Syndrome.6

The point where lines (perpendicular to the skin 
surface) produced through T12 and C7 markers 
intersects each other forms the thoracic flexion 
angle.A horizontal line passing through the lateral 
shoulder meets the line drawn from C7 to the lateral 
shoulder; the point of intersection forms the sagittal 
shoulder C7 angle. Pressure biofeedback technique 
was used for measurement of deep neck flexor 
strength. Participant in a supine position, no pillow 
was used under the head, pressure biofeedback 
kept under the cervical region, pressure increased 
by 20mmhg and asked participants to pressed the 
neck and 3 readings were taken and average of 
three noted.1 The investigation involves measuring 
of the linear distance from the treatment table to 
the posterior aspect of the acromion in subjects. 
Subjects were requested to lie supine on a standard 
treatment table and adopt their natural relaxed 
posture.9  

METHODOLOGY

•	 Study design: Cross sectional study
•	 Study population: Paramedical students of 

South Gujarat region
•	 Sampling technique: Convenient sampling
•	 Sample size: 121 samples (Time bound)
•	 Study duration: 6 months
•	 Source of data collection: From various 

paramedical colleges of south Gujarat.
Tools and Material used
•	 Pen & paper
•	 Digital camera

•	 Tripod
•	 Consent form
•	 Acrobat software
•	 Measuring tape
•	 Plinth
•	 Towel
•	 Micro pore
•	 Sphygmomanometer

Inclusion Criteria
•	 Age – 18 to 22 years
•	 Paramedical students of Physiotherapy, 

Optometry, BSC. Nursing, Pharmacy, 
DMLT/PGDMLT.

•	 Who are willing to participate. 
•	 Students with or without neck pain, 

headache, tightness and pain in upper back 
since last 6 to 7 months.

•	 Online study duration – minimum 2 hours.

Exclusion Criteria
•	 Student with recent trauma of cervical 

region.
•	 Congenital abnormalities of cervical region.
•	 Any malignancy related to soft tissue and 

joints.
•	 Who have under gone any previous surgeries 

in cervical region .
•	 Phone use more than 6 to 8 hours.
•	 Height greater than 6 feet.

The study was done among 121 paramedical 
students of different fields, from which 110 were 
included in our study according to inclusion and 
exclusion criteria. From 110 students 15(14%) male 
and 95(86%) female and 68(62%) physiotherapies, 
10(9%) optometry, 32(29%) nursing. From 110 
students 43(39.44%) are positive for Upper Cross 
Syndrome.

Table 1: Distribution of Participants on the Basis of 
Gender and Fields.

Field Male Female Total

Physiotherapy 9 59 68

Nursing 3 29 32

Optometry 3 7 10

Total 15 95 110

Table 1 shows all 110 participants with Upper Cross 
Syndrome on the basis of their gender and field, in 
which 15 were male and 95 were female.
Shows all 110 participants with Upper Cross 
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Syndrome on the basis of their gender, in which 15 
were male and 95 were female.

Gender Distribution

Graph 1: Distribution According to Male\Female Participants.

Table 2: Distribution on the Basis of Field

Field Students

Physiotherapy 68

Optomatery 10

Nursing 32

Table 2 shows total number of participants on the 
basis of field, in which 68 are of physiotherapy, 10 
are of optometry and 32 are of nursing.

Field Distribution

Graph 2: Distribution According to Field.

Table 3: Distribution of Participants on the Basis of all 
Five Parameters.

Parameters Affected Value Mean  Value

Craniovertebral Angle <50° 55.3°

C7 Shoulder Angle <52° 44.39°

Kyphotic Angle >49° 51.2°

Deep Flexor Strength <26 mmHg 29.06mmHg

Pectoralis Minor Length <2.6cm 2.91cm

Table 3 shows all five parameter with their normal 
and mean values.

Table 4: Prevalence of Kyphotic Angle.

Total Affected Prevelence (%)

110 95 86.36

Table 4 shows the Prevalence of Kyphotic angle 
86.36% in which total sample size is 110 in which 
affected samples are 95.

Graph 3: Distribution of Kyphotic Angle.

Shows the Prevalence of Kyphotic angle in which 
the total sample size is 110 in which affected 
samples are 95 with Prevalence of 86.36%.

Table 5: Prevalence of C7 Angle.

Total Affected Prevelance (%)

110 95 86.36

Table 5 shows the Prevalence of C7 angle 86.36% 
in which total sample size is 110 in which affected 
samples are 95.

Shows the Prevalence of C7 angle in which the total 
sample size is 110 in which affected samples are 95 
with prevalence of 86.36%.

Prevalence and Incidence of Upper Cross Syndrome in Paramedical Students Due to Electrical Learning: 
Cross Sectional Study
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Graph 4: Distribution of C7 Angle.

Table 6: Prevalence of Cervicovertebral Angle

Total Affected Prevelence (%)

110 53 48.181

Table 6 shows the Prevalence of Cervico-vertebral 
angle 48.181% in which total sample size is 110 in 
which affected samples are 53.

Graph 5: Distribution of Cervicovertebral Angle.
Table 7: Prevalence of Deep Flexor Strength.

Total Affected Prevelence (%)

110 38 34.54

Table 7 shows the Prevalence of Deep Flexor 
strength 34.54% in which total sample size is 110 in 
which affected samples are 38.

Graph 6: Distribution of Deep Flexor Strength

Shows the Prevalence of Deep Flexor Strength 
angle in which the total sample size is 110 in which 
affected samples are 38 with Prevalence of 34.54%.

Table 8: Prevalence of Pectoralis Minor Tightness.

Total Affected Prevelence (%)
110 64 58.18

Table 8 shows the Prevalence of Pectoralis minor 
tightness 58.18% in which total sample size is 110 in 
which affected samples are 64.

Graph 7: Distribution of Pectoralis Minor Length.

Shows the Prevalence of Pectoralis minor tightness 
58.18% in which total sample size is 110 in which 
affected samples are 64.

Table 9: Prevalence of All Parameters.

Upper cross syndrome Prevelance (%)

C7 angle 86.36

Kyphotic angle 86.36

Pectoralis minor tightness 58.18

Cervicovertebral angle 48.18

Deep flexor strenght 34.54

Table 9 shows the Prevalence of all five parameters 
of Upper Cross Syndrome which is C7 angle, 
Kyphotic angle, Pectoralis minor tightness, Cervico-
vertebral angle, Deep flexor strength.

Graph 8: Prevalence of All Paremeter.
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Shows the Prevalence of all five parameters of Upper 
Cross Syndrome which are C7 angle, Kyphotic 
angle, Pectoralis minor tightness, Cervico-vertebral 
angle, Deep flexor strength.

Table 10: Prevelence of Upper Cross Syndrome.

Total Affected Prevelence (%)

110 43 39.44

Table 10 shows Prevalence of Upper Cross 
Syndrome in which total Prevalence is 39.44% and  
affected data are 43.

Graph 9: Prevelnce of Upper Cross Syndrome

Shows Prevalence of Upper Cross Syndrome in 
which total Prevalence is 39.44% and affected data 
are 43.

DISCUSSION

In the current study we found that the Prevalence 
of Upper Crossed Syndrome paramedical college 
students are 39.44%. The Prevalence of upper crossed 
syndrome in male was 14% and in female was 
86%. The Prevalence of Upper Crossed Syndrome 
in nursing students was 29%, in physiotherapy 
student was 62%, and in optometry students was 
9%. The prevalence of Cranio-vertebral angle found 
was 48.18%, C7 angle was 86.36%, Kyphotic angle 
was 86.36%, Deep Flexor strength was 34.53% and 
Pectoralis Minor length was 58.18.

The study duration was 0-2hrs and the students 
were.14 The study duration was 2-4hrs and the 
students were 33, the study duration was 4-6hrs 
and the students were 63 and the study duration 
was 6-8hrs and the students were 0. Our study 
shows that students who attended classes for 4-6hrs 
are more prone to have Upper Cross Syndrome. Dr. 
Pooja Dhage, Dr. Deepak Anap et.al. Studied in 2019 
that the Prevalence of Upper Cross Syndrome in 
physiotherapy students was 30.43%. Bad postural 
habit is one of the common reasons for this.1

This flexed neck posture can increase the moment 
of the cervical spine and induce muscle strain in 
adjacent portions of the cervical spine.12Various 
disorders of cervical region like–Upper Cross 
Syndrome, cervical spondylosis kyphotic posture, 
prolapsed intervertebral disc and scoliosis can 
affect the surrounding musculature leading to 
postural changes in cervical region.1

Upper crossed syndrome is caused by 
musculature imbalance that usually develops 
between tonic and weak muscles. Individuals who 
present with upper crossed syndrome will show 
forward head–and-neck posture. Study shows that 
many paramedical students are having postural 
alterations.3 

Due to this pandemic period all the students 
are at home and the use of electronic gadget has 
increased. Students spend more time using smart 
phone, tablets, and laptops in call, text e-reading 
and using social media. It is responsible for neck 
and shoulder pain and headache.5

Student may use Smartphone’s with the head 
shifted forward and the smart phone placed near 
the waist or lap while in a sitting position. This 
flexed neck posture can increase the moment of the 
cervical spine and induce muscle strain in adjacent 
portions of the cervical spine which may cause 
permanent damage to their cervical spines that 
could lead to lifelong neck pain.

Long term use of electronic gadget causes 
muscular imbalance and can lead to increase in 
kyphotic angle. As the result 58.18% students have 
increased kyphotic angle.

Prospective associations were found between text 
messaging on mobile phones and musculoskeletal 
disorders. The results imply mostly short-term 
effects, and to a lesser extent, long-term effects 
on musculoskeletal disorders in neck and upper 
extremities.1

CONCLUSION

During this pandemic high prevalence of upper 
cross syndrome in paramedical students was found. 
It has been concluded that more use of electrical 
gadget can lead to adaptation of poor posture and 
so lead to upper cross syndrome. The results of the 
study suggest focusing more on postural awareness 
and proper use of electrical device in paramedical 
students.

Prevalence and Incidence of Upper Cross Syndrome in Paramedical Students Due to Electrical Learning: 
Cross Sectional Study
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ABSTRACT

Shin Splints is characterized by lower leg pain and tenderness in the middle or lower third of the medial edge of the shinbone. 

Objective: The purpose of this case report is to evaluate the effect of Instrument Assisted Soft tissue Mobilisation (IASTM) 
along with conventional rehabilitation programme for the management of Acute Shin Splints. 

Clinical Features: A 63 year old male patient complains of pain in his left lower leg since one week. On palpation, tenderness 
was present on anterior, medial and posterior side of tibia. Initially symptoms were mild during walking but later his pain 
gets severe even with weight bearing. The patient underwent treatment of Instrument Assisted Soft tissue Mobilisation and 
conventional rehabilitation for one week. 

Intervention and Outcome: The recovery of pain was monitored by visual analogue scale and muscle strength by manual 
muscle testing. On Visual Analog Scale (VAS), Pain on rest was 3 while on weight bearing it was 8 out of 10. Left lower extremity 
muscle strength was grade 4 measured by manual muscle testing. After one week, a significant reduction of pain in his left lower 
leg, VAS gets reduced to 1 on weight bearing and 0 at rest. Lower extremity muscle strength also increased to grade 5. After one 
week follow up, his symptoms completely resolve. 

Conclusion: The study concluded that IASTM showed a promising result in managing the Acute Shin Splints. It should be 
used as an addition to conventional rehabilitation program.

Keywords: Medial Tibial Stress Syndrome; Soft tissue mobilization; Acute pain; Rehabilitation; Lower leg pain.

INTRODUCTION

Shin Splints or Medial Tibial Stress Syndrome (MTSS) is an activity 
induced lower leg pain. It is described as diffuse tenderness over the 
posterior medial aspect of distal third of tibia.1 Overall, prevalence of 
shin splints reported to be 10-15% of running injuries and up to 60% 
of all leg pain syndromes. Women are more frequently affected then 
men. In mild to moderate cases, pain is present only with activity 
while in severe cases pain persists even on rest.2 The mechanism of 
pain generation may include musculo-tendinous strains, tendinitis, 
interosseous membrane pain, periostitis or fascial inflammation.1

The biomechanical factors associated with shin splints may 
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include Foot over pronation, excessively tight 
gastro-soleus, tibialis anterior and tibialis posterior 
muscle.3 The extrinsic factors responsible for shin 
splints involve duration, frequency and type of 
activity, improper footwear, increase loading over 
foot for long duration. With the alteration of these 
extrinsic factors, the risk of shin splints may be 
reduced, while the alteration of intrinsic factors 
may be difficult. The intrinsic risk factors may 
include increased Navicular drop, increased foot 
pronation during the loading response of the gait 
cycle, higher BMI, lean calf girth and increased 
plantar-flexion range of motion.4 Previous studies 
reported that over foot pronation may lead to 
increase in eccentric load on deep plantar flexors 
and invertors that causes overstrain on the medial 
aspect of tibia.4,5

To the best of author’s knowledge, there are no 
clinical studies till date, have examined the effect 
of Instrument Assisted Soft tissue Mobilisation 
(IASTM) on shin splints. The purpose of this case 
report is to evaluate the enhancing effect of IASTM 
along with conventional rehabilitation programme 
for the management of Acute Shin Splints.

CASE REPORT

A 63 year old male patient visited our physiotherapy 
centre due to pain in his left lower leg since one 
week. He stated no previous history of similar pain. 
The patient is a manufacturer of furniture goods. 
His daily job includes a long period of standing 
and kneeling which increases the rate of loading in 
his medial tibia, ankle and foot. The weight, height 
and BMI of patient was 70 kg, 170 cm and 24.2 kg/
m2 respectively. Due to extensive furniture making 
work for one week, pain provokes in his left lower 

leg. Initially symptoms were mild during walking 
but later his pain gets severe even with weight 
bearing.

A comprehensive subjective and objective 
examination was performed on the patient. There 
was no atrophy in his left lower leg when compared 
with right leg. Knee and Ankle range of motion 
were within normal limits. Left lower extremity 
muscle strength was measured by manual muscle 
testing. On Visual Analog Scale (VAS), Pain on rest 
was 3 while on weight bearing it was 8 out of 10. 
On palpation, tenderness was present on anterior, 
medial and posterior side of tibia. Soft tissue 
evaluation shows adhesion formation in the medial 
gastro-soleus, tibialis anterior muscles as well 
as there was tightness of these muscles. Dorsalis 
Pedis and Posterior tibial pulses were normal. 
The sensory evaluation and deep tendon reflexes 
were normal. Shin Palpation test was performed 
to confirm the shin splint diagnosis. Patient’s low-
third of lower leg and surrounding musculature 
was squeezed with enough pressure and if there is 
any pain present, then the test is positive. Several 
laboratory findings such as biochemical parameters, 
erythrocyte sedimentation rate, Creactive protein 
and Rheumatoid factor were also normal.

In weight bearing position, patient had bilateral 
pronated feet as well as loss of longitudinal arch 
leading to Pes Planus. The MRI of left tibia was 
done which indicated that bone shows presence 
of normal bone marrow signal with well defined 
cortical margins. No Periosteal reactions seen. 
Sorrounding soft tissues of both antererior and 
posterior compartment were also normal. There 
was mild edema seen in subcutaneous adipose 
tissue of medial aspect of tibia. (Fig. 1)

Fig. 1: Plane MRI Findings of Left lower Leg, Axial and Coronal images.
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Active Plantarflexion and toe weight bearing on 
one foot aggravates severe pain which supports 
the diagnostic manoeuvre for Shin Splints. These 
clinical findings represent the diagnosis of Acute 
Shin Splints with associated Myofascitis.
The written informed consent was taken from 
the patient and procedure was explained. Before 
starting the intervention baseline assessment was 
performed, Left lower extremity muscle strength 
was measured by manual muscle testing. Muscle 
Strength of Gastronemius and soleus was assessed 
in supine lying with strength of grade 3+ and 
grade 4 respectively. Muscle strength of Tibialis 
anterior and Tibialis posterior was assessed in 
supine was grade 3 and grade 4 respectively. On 
Visual Analog Scale (VAS), Pain on rest was 3 
while on weight bearing it was 8 out of 10. The 
Physiotherapy rehabilitation aims to reduce pain, 
tenderness and increase muscle strength as well as 
maintaining that strength and improving his job 
specific daily activity skills in his long term goals. 
Rehabilitation includes Ankle toe pumps and 
Advance technique of Instrument Assisted Soft 
tissue mobilization (IASTM) was applied to break 
the soft tissue adhesions. The Patient lies supine in 
a comfortable position. A lubricant in the form of 
Vaseline Petroleum jelly was applied on the antero-
medial aspect of tibia.
The Polar-IASTM tool was used for the treatment 
(Figure 2). 

Fig. 2: Polar-IASTM tool.

First, with the help of tool exact areas of adhesions 
were located. Then, at 450 angle slow strokes were 
applied along the muscle length, from muscle 
origin to insertion for approximately 3 minutes.6 
This procedure was performed thrice a week for 
one week on alternate days (Figure 3). During the 
intervention, no adverse effects were reported. 
After the completion of this session, conventional 
physiotherapy was provided that includes passive 
stretching of gastro-soleus and tibialis anterior 
muscle, stretching of these muscles was performed 

with hold position of 30 seconds with 3 repetitions  
After the intervention, Left lower extremity muscle 
strength was again measured by manual muscle 
testing.

Fig. 3: Application of IASTM Over Media Aspect of Tibia.

Muscle Strength of Gastronemius and soleus was 
grade 4 and grade 4+ respectively. Muscle strength 
of Tibialis anterior and Tibialis posterior was  grade 
4 and grade 4+ respectively. On Visual Analog 
Scale (VAS), Pain on rest was reduced 1 while 
on weight bearing it was 3 out of 10. Patient was 
advised to perform self stretches at home daily for 
next one week as a follow-up. After one week of 
follow-up, again the assessment was performed 
there was significant reduction of pain in his left 
lower leg. VAS gets reduced to 1 on weight bearing 
and 0 at rest. His lower extremity muscle strength 
also increased. Muscle Strength of Gastronemius 
and soleus was grade 4+ and grade 5 respectively. 
Muscle strength of Tibialis anterior and Tibialis 
posterior was grade 4+ and grade 4+ respectively. 
After the follow-up of one week, his symptoms 
completely disappear and he resumed his job and 
work activities.

RESULTS

The purpose of this case report is to evaluate the 
enhancing effect of IASTM along with conventional 
rehabilitation programme for the management of 
Acute Shin Splints. There was reduction in pain 
and lower extremity muscle strength was also 
improved in outcomes such as Visual Analog scale 
and Manual muscle testing which are discussed in 
Table 1 After the follow-up of one week, patient 
symptoms completely disappear and he resumed 
his job and work activities.

Effect of Instrument Assisted Soft Tissue Mobilisation for the Management of Acute Shin Splints: A Case 
Report
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Table1: Improvement in Pain and lower extremity muscle strength in post intervention and after one week follow-up 
in the following outcomes.

Outcomes Pre-intervention Post-intervention After one week Follow-up

Visual Analog Scale (on rest) 3 1 0

Visual Analog Scale (on weight bearing) 8 3 1

Gastronemius Muscle strength 3+ 4 4+

Soleus Muscle strength 4 4+ 5

Tibialis anterior Muscle strength 3 4 4+

Tibialis Posterior Muscle strength 4 4+ 4+

DISCUSSION

The purpose of this study was to evaluate the effect 
of IASTM along with conventional rehabilitation 
program for the management of Acute Shin Splints. 
The patient got complete relief after the one week 
intervention period. After the follow up of one week, 
there was no re-occurrence of symptoms. The lower 
leg pain may results in different clinical conditions. 
In extreme cases, this condition can also lead to 
stress fracture of tibia and Acute Compartmental 
Condition (ACS). In ACS, a localized and sharp 
pain is felt in some acute cases, whereas in Shin 
Splints the pain is poorly localized. Thus, exact 
diagnosis should be made in an appropriate time.7,8 
IASTM break up the soft tissue adhesions and cause 
micro-trauma. This inflammatory process increases 
the fibroblast formation. The more recruitment of 
fibroblast causes increase in collagen synthesis and 
soft tissue remodeling which leads to faster healing. 
IASTM helps in improving tissue oxygenation and 
removal of local waste metabolites.9 The limitation 
of this case study is that the effect of IASTM is seen 
in only one case, thus the effects of this technique 
cannot be generalized to whole shin splints 
population.

CONCLUSION

The study concluded that IASTM showed a 
promising result in managing the Acute Shin 
Splints. IASTM should be used as an addition 
to conventional rehabilitation program for 
the enhancing effects, to maintain the proper 
biomechanics of muscles and to prevent the 
reoccurrence of symptoms. Future experimental 
studies should examine the effects of IASTM in 
Shin Splints with a larger sample size to strengthen 
the evidence.
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