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ABSTRACT

Background: The Smartphone has become a necessity for most people. Smartphone
are used for both communication and entertainment purposes, such as messages, music, media,
internet access, photos, and games.!

Purpose: The aim of the study is to assess the “immediate effects of posterior neck
MET stretching along with sustain natural apophyseal glide on pain CVA and neck ROM in
subjects with heavy smart phone users.”

Subjects & Method: 30 heavy mobile phone users with neck pain were included in this
study. Subjects were assigned into two groups by inclusion & exclusion criteria (n=15 per
group) Group A (apply MET stretching) & Group B (apply SNAG). Assessment has done -
CVA through Surgimap smart phone application & through Surgimap system software. For
pain measurement, Visual Analogue Scale (VAS) was used in individually).

Result: The present study found in within group for MET there was significant
improvement in CVA, VAS and Cervical ROM. However, for SNAG group there was also
significant improvement in CVA, VAS but no significant improvement in left and right rotation
at cervical ROM. In between group, no statistical significant difference in CVA and VAS in
between MET and SNAG groups.

Conclusion: In this present study it can be concluded that the SNAG Mulligan
technique and MET stretching are effective in reducing pain, increasing CVA and improving
cervical ROM in patients with mechanical neck pain, as there was no significant difference
between the two groups.

Keyword: MET Stretching, SNAG, CVA, VAS.
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INTRODUCTION

The Cell phone has turned into a need for a great many people. Cell phones are
utilized for correspondence and amusement, for example, messages, music, media, web
access, photographs, and games. WHO considers habit as "Reliance as the nonstop utilization
of something for alleviation, solace or feeling, which frequently causes hankering when it is
missing".

Worldwide, 5.1 billion individuals (67%) utilize a cell phone routinely. By 2020, it is
projected that 90% of the populace will utilize a cell phone. The typical client burns through
3 hours a day to day on their cell phones. These screens are never situated at eye level,
making the client take on an adjusted neck position for delayed timeframes, most likely
instigating neck pain.

Alongside the expansion in the utilization of the Cell phone, the numbers of
individuals who gripe of pain in the neck and furthest point (Berolo et al., 2011). Neck
protests and agonies are the most often revealed side effects among Cell phone clients. As
indicated by a methodical survey by Xie et. al. (2017), the pervasiveness of outer muscle
grumblings among Cell phone clients goes from one percent to sixty eight percent and neck
complaints have the most elevated predominance charge going from seventeen percent to
sixty eight percent.

Additionally, Tonga et al. (2017), tracked down that the most continuous outer muscle
side effects, experienced by Cell phone clients among college understudies, were tracked
down in the neck (59.6%), shoulder (51.82%), and upper back areas (54.4%).

A past report expressed that FHP causes shortening of the strong filaments around the
exclamation points of the atlanto-occipitalis and overextending of muscles around joints,
potentially creating persistent neck pain. Unfortunately, stance brings about strange weight
on joints and delicate tissues of the body and it is related to outer muscle distress.

The neck is the most well-known site of distress, with an event of 75.7% among the
solid youthful grown-up populace and an upsurge in the previously mentioned condition can
ultimately prompt neck pain. 3/4 of the populace experience neck pain no less than once in
the course of their life as per writing with a year commonness of around 30%-50%. Cervical
lordosis and forward head pose are contrarily corresponding to each other. ® Sound youthful
grown-ups with constant mechanical neck pain have an expanded forward head act and
diminished cervical lordosis when contrasted with pain-free people.

MATERIAL & METHOD
STUDY DESIGN: The design of this study is pre and post experimental design.
STUDY SETUP: All Participants were taken from random places in Uttar Pradesh and West

Bengal, India.
SAMPLE SIZE
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Total 30 participants were selected on the basis of addition & elimination criteria &
divided into two groups.
Group A, n=15 (applying MET stretching)
Group B, n=15 (applying SNAG)
SAMPLING METHOD

Total participants were matched according to the inclusion & exclusion criteria. The
subjects were randomly assigned in group A & group B. Participant who satisfy & willing to
participate were allowed in the study after explaining the procedure & filling the consent

form.
STUDY DURATION: The duration of this study is 2 months.
PROCEDURE -
PROTOCOL
{ Subjects full fill in inclusion and exclusion criteria ]
[ (CVAVASROM mea.sure}] [[CVA VASROM measure)}
-
Apply MET stretching Apply SNAG technique
{ (CVA/VASROM mea.sure)] [ (CVA/VAS/ROMmeasure) ]
Note Reading 2 Note Reading 2

MEASUREMENTS:

CVA Measurement for both Groups A & B:

A picture from the sagittal plane of each subject was taken to objectively access CVA
through smart phone's camera with Surgimap application used for analysing photographs.
VAS Measurement for both Groups A & B:

For pain measurement of each subject, Visual Analogue Scale (VAS) was used
individually. Each subject was asked to score their neck pain between 1-10.1-3 was minimal
pain, 4-6was moderate and 9-10 score means more worsen pain. The verbal score of each
subject was noted individually in data collective form.
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ROM Measurement for both Groups A & B:
Cervical flexion & extension

Utilizing a goniometer originally positioned the focal point of the goniometer over the
outside external auditory meatus. Adjust the fixed arm upward or opposite to the ground.
Adjust the movable arm to the foundation of the nose. Note that as 0°. Then, at that point,
subject was approached to flex and expand his/her neck and record readings of the
goniometer at every limit of the movement. The hub ought to stay at the outside hear-able
meatus and the fixed arm vertical to the floor; however the moving arm ought to be realigned
following the foundation of the nose.

Cervical lateral flexion

Firstly, place the axis of the goniometer; over the spinous course of the C7 if
inspecting from the back, or at the sternal score if looking at from the front. Adjust the
patient's fixed arm along the fanciful line between the two acromion processes either upward
or opposite to the floor or evenly and lined up with the floor. Adjust the subject's moving
arm; over the outer occipital projection if analyzing from the back or along the focal point of
the subject's nose if inspecting from the foremost. Consider this situation as 0°. Then, the
subject was told to flex his/her neck horizontally and record readings of the goniometer at
every limit of the movement. It was guaranteed that the pivot and the fixed arm stayed fixed
all through the movement and change the moving arm as needs be.

Cervical rotation

To begin with, place the axis of the goniometer from above over to the focal point of
the subject's head. Adjust his/her fixed arm along a nonexistent line between the two
acromion processes. Adjust his/her moving arm at the tip of the nose. The subject was
approached to turn his head. Readings of the goniometer were recorded at every limit of the
movement. It was guaranteed that the pivot stays at the focal point of the patient's head, the
fixed arm along the nonexistent line of the two acromion processes, and the moving arm
realigned following the tip of the nose.

Randomization

Persons who met the inclusion criteria were randomly allocated to Groups A or B.
The allotment was conducted by me prior to the baseline assessment and measurement.
Group A underwent MET stretching whereas Group B received SNAG technique.
Interventions

Conventional therapy for both groups - A moist heat pack was applied to the neck
region for 15 to 20 minutes prior to the intervention.

Treatment Group A — Muscle Energy Technique
For Lower Cervical Vertebrae (C3-C7):

For example, at the C3-C4 level, the patient was positioned in a recumbent posture
with the neck slightly flexed laterally by the practitioner. The practitioner placed their right
middle finger on the right articular pillars of C3-C4. The neck was moved to the maximum
point of side-bending and rotation toward the right, engaging the restriction. The left hand
was positioned on the patient’s left parietal and temporal regions to provide counterforce. The
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patient was instructed to perform side-bending and rotation toward the left against the
practitioner’s resistance for 5 seconds. Following a 5-7 second gentle contraction, post-
isometric relaxation occurred, and the neck was moved to its new restrictive barrier. This
technique was repeated 2—3 times.

For Upper Cervical Vertebrae (C1-C2):

The patient was placed in a supine position, and the practitioner passively flexed the
head and neck to approximately 45° until resistance was felt. If the restriction was on the left,
the practitioner rotated the head to the left until a restrictive barrier was reached. The patient
was then instructed to gently push into the practitioner’s hand (rotating to the right) for 5
seconds, followed by 5 seconds of relaxation. This cycle was repeated three times.
Treatment Group B-Mulligan SNAGS:

Rotation and Lateral Flexion:
« Indications: Painful and/or restricted rotation or lateral flexion.
o Position: Patient seated upright with the head in a neutral position.
e Contact: The medial border of the distal phalanx of one thumb is placed on the
articular pillar, while the other thumb reinforces it to provide the mobilization force.
e Glide: Directed upward toward the eyeball, following the plane of the facet.
« Movement: The patient rotates or laterally flexes the head toward the painful side as
the therapist maintains the glide.
Extension and Flexion:
« Indications: Painful and/or restricted extension or flexion.
« Position: Patient seated upright with the head in a neutral position.
e Contact: The medial border of the distal phalanx of one thumb is positioned on the
spinous process, with the other thumb reinforcing it to deliver the mobilization force.
o Glide: Directed upward centrally toward the eyeballs, aligned with the plane of the
facets.
e Movement: The patient performs extension or flexion while the therapist sustains the
glide.
Fig 3.7 CVA measurement by Surgimap application

Fig 3.8 ROM measurement
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DATA ANALYSIS

Thirty mobile phone users (both males and females) with mechanical neck pain
participated in this study. Frequencies and percentages were calculated for qualitative data,
while means (xSD) were computed for continuous data using SPSS software. A paired t-test
was employed to compare pre-intervention and post-intervention scores for each variable
within both groups separately. Analysis of variance (ANOVA) was performed at baseline and
after the intervention to evaluate differences between groups. Statistical significance was
defined as P < 0.05. A P-value > 0.05 was considered non-significant, whereas a P-value <
0.05 indicated a significant difference. The confidence interval was set at 95%.

Demographic comparisons:
Tablel: Depicts that the average mean age in years is 24.8(xSD3.68) in Group A and
22.6(xSD2.22) in Group B, the average mean height in feet is 5.5(xSD0.38) in Group A and
5.66(x0.41) in Group B and the mean weight in kg is 71.2(xSD12.9) in Group A and
64.86(xSD11.99) in Group B.

GROUP A GROUP B
DEMOGRAPHIC DATA

MEAN+SD MEAN+SD
AGE 24.8+3.68 22.6+2.22
HEIGHT 5.5+0.38 5.66+0.41
WEIGHT 71.2+12.9 64.86+11.99

Table 1: Demographic comparisons between groups
Table 2: Gender between both groups showed that numbers of males and females subjects are
same in both groups. There were 12 male and 3 female subjects participated in each group.

GENDER MALE FEMALE

GROUP A 12 3
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Table 2: Comparison gender between groups

Within Group comparisons:
Table 3: Depicts that the average mean VAS (indicate the pain scale between 1-10) is
7.4(SD%0.63) in Pre intervention and 4.8(SDx0.86) in Post intervention within Group A,

where ‘p value’ 0.00000024 is highly significant (p<0.001) and ‘t value’ is 2.144.

PRE POST t-VALUE p-VALUE
VAS | MEAN1SD MEAN:SD
7.4+0.63 4.8+0.86 2144 0.00000024

Table 3: VAS within Group A
Table 4: Shows that the average mean VAS (indicate the pain scale between 1-10) is
6.93(SD+0.7) in Pre intervention and 4.26(SD+0.79) in Post intervention within Group A,

where ‘p value’ 0.00000012 is highly significant (p<0.001) and ‘t value’ is 2.144.

GROUP A GROUP B t-VALUE p-VALUE
VAS MEAN£SD MEAN+SD
2.048 0.08972
7.4.£0.63 6.93£0.7

Table 4: VAS within Group B
Table 5: Depicts that the average mean CVA in degree is 46.98 (SD+7.63) in Pre intervention
and 47.64(SD+7.67) in Post intervention within Group A, where ‘p value’ 0.000164 is

significant (p<0.001) and ‘t value’ is 2.144.

PRE POST t-VALUE p-VALUE
CVA MEAN=+SD MEAN=+SD
46.98+7.63 47.642+7.67 2.144 0.000164

Table 5: CVA within Group A

Table 6: Depicts that the average mean CVA in degree is 48.28(SD+4.47) in Pre intervention
and 49.48(SD+4.47) in Post intervention within Group B, where ‘p value’ 0.00000371 is
significant (p<0.001) and ‘t value’ is 2.144.

PRE POST t-VALUE p-VALUE
CVA MEAN=SD MEAN=SD
48.28+4.47 49.48+4.47 2.144 0.00000371

Table 6: CVA within Group B
Table 7: Depicts that the average mean and standard deviation ROM in degree is highly
significant (p<0.001). It shows the improvements of all the range of motions (flexion,
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extension, left flexion, right flexion, left rotation, right rotation) in post intervention in Group

A

ROM PRE POST t-VALUE p-VALUE
MEAN+SD MEAN+SD

F 37.8+3.54 41.533+3.2 2.144 0.0000015

E 35.866+4.42 39.133+2.669 2.144 0.00031

LF 36.866+4.35 38.266+4.57 2.144 0.00065

RF 37.466+4.155 38.733+4.07 2.144 0.00421

LR 61.66+7.55 62.8+7.089 2.144 0.0059

RR 60.26+7.33 62.4+7.65 2.144 0.0000335

Table 7: Pre-Post ROM within Group A
Table 8: Depicts that the average mean and standard deviation ROM in degree is highly
significant. It shows the improvements of all the range of motions (flexion, extension, left
flexion, right flexion) except two range of motions (left rotation, right rotation) in post
intervention in Group B.

R PRE POST t-VALUE p-VALUE
oM MEAN+SD MEAN+SD

F 41.8+4.97 43.533+3.833 2.144 0.0034

E 39.533+3.85 41.133+£3.77 2.144 0.0000084
LF 39.4+5.179 43.066+7.19 2.144 0.034

RF 40.533+5.26 42.733+7.12 2.144 0.04

LR 61.66+5.71 61.933+7.98 2.144 0.84

RR 60.03+6.97 60.933+7.75 2.144 0.334

Table 8: Pre-Post ROM within Group B

Comparisons between groups:

Table 9: Shows that there is no significant difference in Pre-VAS between two groups.
Table 9 Pre —~VVAS between both Groups

VAS

PRE POST t-VALUE p-VALUE
MEAN=+SD MEAN=+SD

2.144
6.933+0.7 4.266+0.79 0.00000012

Table 10: Shows that there is no significant difference in Post-VAS between two groups.

GROUP A GROUP B t-VALUE p-VALUE
VAS MEANSD MEAN+SD
2.048 0.0664
4.8+0.86 4.26x0.79
Table: 10 Post-VAS between both groups
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Table 11: Shows that there is no significant difference in Pre-CVA between two groups.

o

CVA

GROUP A GROUP B t-VALUE p-VALUE
MEAN+SD MEAN+SD

2.048 0.57601
46.98+7.63 48.28+4.477

Table 11: Pre —CVA between both Groups
Table 12: Shows that there is no significant difference in Post-CVA between two groups.

CVA

GROUP A GROUP B t-VALUE p-VALUE
MEAN+SD MEAN=SD

2.048 0.42964
47.64+7.67 49.48+4.47

Table 12: Post-CVVA between both groups
Table 13: Depicts that the average mean and standard deviation ROM in degree is no
significant differences in Pre-ROM between two groups except Flexion and extension.

GROUP A GROUP B t-VALUE p-VALUE
PRE ROM

MEAN+SD MEAN=SD
F 37.8+3.54 41.8+4.97 2.048 0.01711
E 35.866+4.42 39.533+3.85 2.048 0.02218
LF 36.866+4.35 39.4+5.179 2.048 0.15827
RF 37.466+4.155 40.533+5.26 2.048 0.0874
LR 61.66+7.55 61.66+5.71 2.048 1
RR 60.26+7.33 60.03+6.97 2.048 0.93953

Table 13 Pre-ROM between both groups

Tablel4: Depicts that the average mean and standard deviation ROM in degree is no
significant differences in Pre-ROM between two groups except lateral flexion.

GROUP A GROUP B t-VALUE p-VALUE
POST ROM

MEAN+SD MEAN+SD
F 41.533+3.2 43.533+3.833 2.048 0.13228
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E 39.133+2.669 41.133+3.77 2.048 0.10511
LF 38.266+4.57 43.066£7.19 2.048 0.0378
RF 38.733+4.07 42.733+7.12 2.048 0.0696
LR 62.8+7.089 61.933+£7.98 2.048 0.75552
RR 62.4+7.65 60.933+7.75 2.048 0.60628
Table 14: Post-ROM between two groups
DEMOGRAPHIC GRAPH MEAN VAS FOR BOTH GROUPS

80

70 1 8 —

6 1 _ e’

50 ~ ° —

0 4 2 GROUP A MEAN j (=7 * GROUP A MEAN

20 #GROUP B MEAN X * GROUPB MEAN

20 z

0 -—- PRETEST POSTTEST

AGE HEIGHT WEIGHT
Graph 4.1 Demographic comparisons between Graph 4.3: Pre-Post Mean VAS between both
groups Groups
GROUPA GROUPB
= MALE m MALE
FEMALE FEMALE

Graph 4.2 Gender between both groups
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Graph 4.7: Pre-Post ROM within Group A

Key to graph 4.7 - F: Flexion; E: Extension; LF:
Left Flexion; RF: Right Flexion; LR: Left
Rotation; RR: Right Rotation
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Graph 4.8: Pre-Post ROM within Group B Graph 4.9 Pre-VAS between both groups

Key to graph 4.8 - F: Flexion; E: Extension;
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Graph 4.10: Post-VAS between both groups
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Graph 4.14: Depicts that the average mean and
standard deviation ROM in degree is no significant
differences in Pre-ROM between two groups except
lateral flexion.

Graph 4.14: Post-ROM between two group

Key to graph 4.13& 4.14 - F: Flexion; E: Extension;
LF: Left Flexion; RF: Right Flexion; LR: Left

10
GROUP AMEAN
30 B GROUPB MEAN
N
10
F E LF RF LR RR

DISCUSSION

The present study expected to evaluate the prompt impacts of back neck MET
extending alongside supported regular apophyseal coast on pain CVA and neck ROM in
subjects with weighty cell phone clients. Inside bunch examination uncovered that there was
a critical lessening in persistent revealed pain scores and huge expansions in CVA when pre
and post-mediation scores were looked at in the two gatherings.

The current investigation discovered That inside the gathering for MET, there was a
huge improvement in CVA, VAS, and Cervical ROM. Be that as it may, for the SNAG
group, there was likewise a huge improvement in CVA, and VAS yet no critical improvement
in the left and right pivot at cervical ROM.

Between gatherings, no measurably massive distinction in CVA and VAS among
MET and SNAG Groups. Be that as it may, there are genuinely tremendous contrasts in
flexion and augmentation at standard cervical ROM between the two gatherings, which was
not there post-treatment, recommending there has been an improvement. Likewise left
(significant) and right flexion expanded for group B.

Rotation; RR: Right Rotation

Interpretation of improvement in Muscle Energy Technique (MET):

The reduction in pain intensity observed in the MET group can be attributed to the
hypoalgesic effects of MET. This is explained by the activation of the Golgi tendon reflex
during isometric contraction, which leads to reflex muscle relaxation. The activation of
muscle and joint mechanoreceptors triggers sympathoexcitation through somatic efferents
and localized activation of the periaqueductal gray matter, playing a role in descending pain
modulation. MNP (myofascial neck pain) often originates from lesions in the zygapophyseal
(facet) joints or muscle spasms in the cervical region. MET is effective in increasing the
range of motion due to mechanisms such as post-isometric relaxation (PIR) and reciprocal
inhibition (RI).
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Interpretation of improvement in Sustained Natural Apophyseal Glides (SNAG):

The physiological effects of Mulligan’s SNAG (Sustained Natural Apophyseal Glide)
technique include stretching the structures on the convex side of the restricted movement and
widening the intervertebral foramen on the same side, which helps to release the stuck facet
joint. It may also correct the positional misalignment between the affected facets by
facilitating the cranial glide of the inferior facet of the superior vertebra over the superior
facet of the inferior vertebra, thereby improving joint biomechanics. Additionally, this
technique can potentially release entrapped meniscoid tissue within the facet joints. The
neurophysiological effects involve stimulating mechanoreceptors and proprioceptors in and
around the joints, which helps relax the surrounding muscles. The mobilization-induced
movement also contributes to nourishing the facet joints and intervertebral discs.

Cervical Vertebral Angle (CVA) significantly influences pain in individuals with
Forward Head Posture (FHP). A reduced CVA leads to forward flexion of the cervical
vertebrae, which, if maintained for prolonged periods, increases the load on the extensor
muscles (by lengthening the external moment arm) and surrounding connective tissues.

The Visual Analogue Scale (VAS) is widely used both nationally and internationally.
In this study, it was empirically evident that the VAS is a reliable and valid tool for
individuals aged 18 and above. While numerous studies have confirmed the reliability of the
VAS, its validity has shown moderate to strong correlations for pain measurement.
Historically, the VAS has been the preferred scale, but there is now a shift toward adopting
other robust and validated tools, such as the Numeric Rating Scale (NRS).

Further research is required to better define CVA changes in both sitting and standing
positions and to establish a consistent protocol for the long-term use of both Muscle Energy
Techniques (MET) and Sustained Natural Apophyseal Glide (SNAG) methods.

LIMITATION OF STUDY

1. The sample size was small.

2. The duration of study was limited.

3. The study is limited on subjects aged 18 to 30 years.

FUTURE RECOMMENDATION
1. Sample size can be larger.
2. To see the inter-rater reliability of this study.
3. We can find the difference between male & female population.
4. We can measure other postural angles & then compare the results.
5. We can compare the measurement of CVA with asymptomatic neck pain.
6. We can also compare with different age group population.
CONCLUSION
This trial study was performed on 30 Smartphone clients and 15 patients in each
gathering with protests of neck agony and versatility shortage. From the examination of the
current review, it tends to be reasoned that the SNAG Mulligan technique and MET
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extending are successful in diminishing agony, expanding CVA, and working on cervical
ROM in patients with mechanical neck torment, as there was no tremendous distinction
between the two gatherings.
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