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Abstract  Background: One of the most common 
orthopedic and neuromuscular disorders worldwide is 
neck pain. Neck pain impacts musculature contractions in 
several ways limiting functional capacities. Examining 
cervical musculature by electromyography (EMG) in 
individuals with neck pain is clinically significant as 
EMG offers important insights into the functional activity 
and coordination of cervical muscles, aiding in the 
identification of specific muscle imbalances, exhaustion 
patterns, or neuromuscular dysfunctions linked to neck 
pain. Aim: The study intended to evaluate and compare 
the Electromyography (EMG) activity of neck-cervical 
spine musculature with Maximum Voluntary Isometric 
Contraction (MVIC) in young individuals with and 
without neck pain. Methodology: 200 young adults aged 
between 20 and 30 years with and without neck pain who 
fulfilled the criteria of selection were selected for the 
study. After acquiring written and informed consent, all 
participants were given a detailed description of the 
study's purpose and demonstrated the process of recording 
muscular activity. After familiarization, the participants 
were instructed to perform MVIC in each direction. The 
highest rate of the amplitude of MVIC was taken as the 
final amplitude for analysis. Statistical Analysis: 
Analysis of Data was conducted with SPSS 26.0 software. 
Shapiro-Wilk test was employed to assess normality. The 
Mann-Whitney U test was employed between MVIC of 
Persons with and without Neck Pain, as the data were 
non-parametric. Results: The  results  revealed significant

differences in MVIC values of all cervical extensors 
(p<0.05), side-flexors (p<0.05) along with Platysma 
(p<0.05) but no significant difference in 
sternocleidomastoids (p>0.05). Conclusions: The study 
concluded that superficial cervical spine musculature 
including cervical flexors (except platysma), extensors, 
and side-flexors shows a reduction in MVIC capacities 
with neck pain and definitive of weakness in all the 
superficial cervical musculatures in individuals suffering 
from subacute-to-chronic-neck-pain compared to 
asymptomatic individuals. The conclusion alerts 
physiotherapists to address the neck musculature in young 
adults with neck pain to prevent various neck pathologies. 
Comprehending the distinct roles of superficial 
musculature in addition to deep musculature of the 
cervical spine region can improve assessment and 
treatment techniques with targeted interventions leading 
to more efficient rehabilitation programs. 

Keywords  Cervical Musculature, Electromyography, 
EMG, Forward Head Posture, Neck Pain 

1. Introduction

The definition of "neck pain" (NP) is pain that arises and 
is sensed in an area that is bounded by the imaginary 
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transverse line inferiorly passing through the spinous 
process of T1 (first thoracic vertebrae), by the superior 
nuchal line superiorly and by the neck's lateral borders 
bilaterally. It is linked to several factors, including obesity 
and occupational tasks, as well as a previous history of neck 
injuries, poor general health status, and psychological 
distress. Neck pain can also be caused by injury, 
inflammation, irritation, or infection of almost any 
contained tissue [1,2]. 

One of the most common orthopedic and neuromuscular 
disorders worldwide is neck pain (NP). Neck pain is 
becoming increasingly common throughout the world; 
around two-thirds of people encounter neck pain at various 
stages in their lives. The rate of recurrence is high for neck 
pain along with its chronicity. The highest incidence of 
neck pains has been found in women, computer workers, 
and persons with anxiety/depression [3,4]. 

The prevalence of NP in young adults is not the same 
worldwide. The incidence of neck discomfort displays 
significant variation among researchers, with 48.5% mean 
lifetime prevalence and 7.6% mean point prevalence. In the 
general population, the prevalence frequency of NP ranges 
from 16.7% to 75.1% [4]. The age range of 21–40 years 
was the most common for NP, with the age range of 41–60 
years coming in second. Between the ages of 20 and 56, 
15.4% of men and 24.9% of women reported having more 
frequent neck and shoulder aches [5]. 

Numerous factors, including poor general health status, 
prior neck injuries, and psychological distress, as well as 
occupational tasks and obesity, have been linked to neck 
pain. These factors can result in clinical manifestations like 
headaches, dizziness, and radiating pain to the shoulders 
and upper extremities, which are associated with decreased 
cervical movement range, increased fatigability, and 
reduced cervical musculature pressure pain thresholds. Co-
morbidities such as anxiety, depression, and low back pain 
may indicate more severe conditions [6,7]. 

There are evident alterations in the functioning of the 
cervical spine musculature, including motor control, 
strength, endurance, and activation patterns in the presence 
of neck aches. According to its functions, the cervical spine 
musculature has been classified into two broad categories: 
global movers and local stabilizers [8]. 

The neck's superficial muscles involved in generating 
torque and producing a range of movement (ROM) are 
known as Global Movers. Global mover’s movement is 
dependent on direction and functions in an alternative 
phasic manner. When global movers are dysfunctional, the 
cervical region experiences pain, spasms, and limited ROM 
(range of motion) due to malfunctioning global movers. 
The superficial neck/cervical musculature functioning as 
global movers includes the splenius, levator scapulae, 
sternocleidomastoid, and trapezius [8]. 

The deeper muscles of the neck in charge of segmental 
regulation and neutral joint posture are known as Local 
Stabilizers. Local stabilizers function at significantly lower 
levels of contraction for extended periods, and their activity 

is tonic rather than phasic. When local stabilizers are 
dysfunctional, it results in deficiency of recruitment, 
delayed timing, inhibition of muscle action, and 
impairment of segmental control in the cervical region 
when the joints are positioned neutrally [8]. 

The individuals suffering from neck pain show changes 
in the muscular function of the neck region for example 
superficial cervical musculature becomes fatigued more 
quickly, and their endurance gets reduced at both maximal 
and low contractions. Researchers have shown that the 
deep cervical flexors as well as extensors, both groups of 
cervical musculatures lose endurance and strength in the 
individuals with NP and the required muscular co-
activation ceases during functional tasks. The control and 
support of the cervical spine are impacted by changes in the 
deep cervical musculature function, which may result in 
overload on specific segments. Cervical musculature of 
individuals suffering from subacute & chronic neck pain 
also shows muscular atrophic changes [9-11]. 

The muscular imbalance in the cervical region causes 
improper ergonomic alignment because of an abnormally 
large gravitational force on the neck area. One consequence 
is the development of slouching and a suboptimal habitual 
neck posture identified as forward head posture (FHP). The 
FHP consists of excessive extension of the vertebras of the 
upper cervical spine as well as forward translation of the 
vertebras of the lower cervical spine. FHP can result in 
painful tightening contractions in the musculature of the 
posterior neck region, accompanied by compression at the 
upper cervical spine- the upper cervical vertebras 
responsible for supporting the head and protecting the 
spinal cord. The Upper Crossed Syndrome and FHP 
frequently coexist. The forward position of the head causes 
the thoracic and cervical musculature to either become 
hyperactive or underactive, which can result in 
musculoskeletal pain syndromes [9-11]. 

Young adults aged 20-30 years are increasingly affected 
by neck pain due to extended screen usage, inadequate 
posture, and sedentary habits linked to educational pursuits 
and early professional jobs. This demographic is pivotal for 
identifying the impact of lifestyle choices on 
musculoskeletal pain syndromes and presents chances for 
early intervention to prevent chronic pain; moreover, 
alleviating neck pain by addressing this age group can 
enhance productivity and overall well-being during a 
pivotal transitioning phase of life. 

Research has focused on the impact of neck pain (NP) 
and forward head posture (FHP) on deep cervical flexor 
musculature (Local stabilizers) and reported muscle 
activities quantitatively with electromyography (EMG) but 
there are very limited researches that have investigated the 
impact of neck pain on superficial cervical musculature 
(Global Movers). Neck pain can impact the support and 
regulation of the cervical spine musculature, potentially 
resulting in excessive strain on particular segments [9-11]. 

Thus, it becomes important to identify the presence or 
absence of alterations in the functionality and contractile 
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capacities of the superficial cervical musculature. So, there 
is a need to compare the quantitative contraction analysis 
of superficial cervical musculature of young adults with or 
without neck pain, which can provide quantitative data 
regarding the effect of global movers in subacute and 
chronic neck pain. The comparison between superficial 
neck musculature’s maximum force production capacities 
of young adults with and without neck pain can help in 
managing the pain, providing an appropriate plan of care, 
and improving their posture. Thus, the intent of this study 
was to examine and compare cervical spine (neck) 
musculature electromyographically in young adult 
individuals with and without neck pain, while performing 
Maximum Voluntary Isometric Contraction (MVIC). 

This study addresses a significant research gap by 
evaluating superficial cervical musculature with 
electromyography (EMG) of young adults with neck pain. 
The deep neck-cervical musculature has received a major 
emphasis in both academic and clinical contexts. On the 
contrary, superficial neck-cervical musculature has 
received limited evaluation despite its potential 
contributions to neck stability, mobility, posture, and pain 
perception. Incorporating a broader understanding of both 
superficial and deep musculature is crucial for developing 
more comprehensive and efficient treatment strategies that 
target the entire musculoskeletal system of the cervical 
spine. Without this comprehensive approach, the 
management of neck pain remains incomplete and 
potentially less effective. 

The superficial cervical musculature is anatomically as 
well as physiologically connected to deep cervical 
musculature that contributes to maintaining head and neck 
postural control promoting the stabilization of the cervical 
spine during any functional movement. The superficial 
musculature ensures the gross motor cervical movement 
while deep musculature contributes to fine motor control 
and segmental stability of the cervical spine. 

Focusing on superficial cervical spine musculature is 
vital for comprehending the intricate dynamics of the neck 
since the function and dysfunction of superficial 
musculature often reflect the behavior and changes 
occurring at deep structures. By studying superficial 
musculature, the interactions along with patterns of 
coordination of superficial and deeper musculature, 
compensatory mechanisms, and postural imbalances can be 
resolved. This focus also provides valuable insights into the 
causes and progression of neck pain enabling more precise 
diagnoses and targeted interventions. 

Electromyography, briefly called EMG; is a diagnostic 
method employed to assess the generated electrical activity 
of the skeletal muscles. EMG is an important diagnostic 
tool in understanding the neuromuscular activity of 
cervical spine (neck) musculature. In the context of the 
neck musculature, EMG enables researchers and healthcare 
professionals to delve into the intricate interplay between 
nerves and muscles, providing insights into muscle 
function, motor control, and potential pathologies. EMG 

allows for the precise measurement and analysis of neck 
musculature activity, shedding light on the coordination 
and synchronization of various neck muscles. By detecting 
abnormalities in muscle activation patterns, EMG aids in 
the early identification of neuromuscular disorders, guiding 
treatment strategies and rehabilitation efforts [10-13]. 

The study's objective was to employ electromyography 
to provide quantifiable data on the differences in muscular 
activity between young adult individuals with and without 
neck pain. By analyzing the activation patterns of 
superficial cervical musculature, the study seeks to identify 
specific neuromuscular differences that may contribute to 
the presence or severity of neck pain. Comprehending the 
activation patterns and functions of these superficial 
musculatures is crucial, as they may contribute to the 
overall mechanics of the cervical spine and influence the 
development or persistence of neck pain. By investigating 
the superficial musculature using EMG, this study seeks to 
enhance understanding of muscle dynamics in this region, 
provide new insights into their specific contributions to 
neck pain, and ultimately inform more comprehensive and 
effective treatment strategies. 

1.1. Objectives of the Study 

1. To find out the Electromyographic activity of neck- 
cervical spine musculature (platysma,
sternocleidomastoid, splenius capitis, splenius
cervicis, upper trapezius, rectus capitis posterior,
scalene) in young adults without neck pain.

2. To find out the Electromyographic activity of neck- 
cervical spine musculature (platysma,
sternocleidomastoid, splenius capitis, splenius
cervicis, upper trapezius, rectus capitis posterior,
scalene) in young adults with neck pain.

3. To compare the Electromyographic activity of neck- 
cervical spine musculature (platysma,
sternocleidomastoid, splenius capitis, splenius
cervicis, upper trapezius, rectus capitis posterior,
scalene) in young adults with and without neck pain.

2. Materials & Methodology

2.1. Study Design 

An Observational study. 

2.2. Sampling Technique 

Purposive sampling is the method of sampling. 

2.3. Sample Size 

Total 200 young individuals with & without neck pain. 
(One hundred young individuals with NP and one hundred 
without NP) [The sample size was determined utilizing 



International Journal of Human Movement and Sports Sciences 13(1): 190-201, 2025 193 

G*Power V.3.1.9.7, with a statistical significance level of 
95% (α=0.05) and a power of 0.80. The minimum number 
of participants considered was 92 based on the 
calculations]. 

2.4. Source of Data 

Physiotherapy OPD centers (Outdoor Patient 
Department) in and around Rajkot. 

2.5. Study Duration 

One-time study (Between August 2023 and August 2024). 
The materials used for the study are an EMG Instrument 

(RMS EMG PK M-II), Electrode gel, Cotton, Spirit, 
Surface electrodes, Adhesive tape, Measure tape, Pen, 
Plinth, Consent form, Assessment form, and Laptop. 
Participants of both genders (Male & Female) were 
selected from Physiotherapy OPD centers, in Rajkot. 
Before participation, each participant was informed 
regarding the intent and procedure of the study and  
written consent has been obtained from all the 
participants. The physiotherapy assessment was taken of 
all the participants and based upon the criteria of 
selection; the participants were included in the study and 
divided into two groups. Two equal groups were formed 
using the purposive sampling technique. 

2.6. The Criteria of Selection 

For participants included in the study are; 

2.6.1. Group-A: Persons with Neck Pain 

Inclusion Criteria: 






Young adults aged between 20 and 30 years. 
Gender both male & female. 
Persons having subacute and/or chronic neck pain. 
Neck pain (Cervical region pain), possibly referred to 
the occiput, nuchal muscles, and shoulders with more 
than 1 month of duration. 

 Having signs and symptoms with and without 
radiating pain in the shoulders and /or arms and /or 
hands. 

 Persons with normal cognitive function (MMSE >23) 
[14]. 

 Persons with a minimum Neck Disability Index (NDI) 
score >5/50 [15]. 

Exclusion Criteria: 
 Persons having a history of any recent 

musculoskeletal injury in the cervical spine or spinal 
fracture/dislocation in the last 6 months. 

 Any history of cervical surgery during the previous 
six months. 

 History of any serious illness for example 
Inflammatory rheumatic diseases, severe psychiatric 
illness etc. 

 History of severe spinal cord compression at the 
cervical spine with signs of neurological involvement 
like paresis. 

 Tumor in the cervical region. 

2.6.2. Group-B: Persons without Neck Pain 

Inclusion Criteria: 






Young adults aged between 20 and 30 years. 
Gender both male & female. 
Persons with no history of any kind of pain around the 
neck & shoulders in the last 6 months. 

 Persons with normal cognitive function (MMSE >23) 
[14]. 

 Persons with a minimum Neck Disability Index (NDI) 
score <5/50 [15]. 

Exclusion Criteria: 
 Persons having a history of any kind of pain around 

the neck and shoulders in the last 6 months. 
 Persons having a history of any recent 

musculoskeletal injury in the cervical spine or spinal 
fracture/dislocation in the last 6 months. 

 Any history of cervical surgery during the previous 
six months. 

 History of any serious illness for example 
Inflammatory rheumatic diseases, severe psychiatric 
illness etc. 

 History of severe spinal cord compression at the 
cervical spine with signs of neurological involvement 
like paresis. 

 Tumor in the cervical region. 

The proposed title and procedure were explained to all 
the participants, aged between 20 and 30 years; informed 
and written consent was acquired from every participant, 
who met the study's inclusion and exclusion requirements/
criteria. Every participant received a brief explanation of 
the study's objectives and purpose, as well as 
demonstrated the procedure of recording the muscular 
activity with Electromyography. The entire 
electromyographic testing procedure was completed in a 
single session on the same day. Before the data collection 
procedure, each participant was explained with a 
demonstration of the movements to be performed along 
with a verbal explanation of the procedure, and practice 
trials of the procedure were conducted. 

The RMS EMG PK M-II software has been utilized to 
acquire and analyze the EMG signals. Small round-shaped 
Surface electrodes (with a diameter of 10 mm size) were 
used to record myoelectric signals and analyze the 
electromyographic (EMG) activity. Electrode placements 
for EMG analysis of anterior, posterior, and lateral neck 
muscles have been done using an EMG machine (Figure 1). 
The muscles examined for EMG analysis during self-
resisted isometric contractions are sternocleidomastoid, 
splenius capitis, spinalis cervicis, platysma, middle scalene, 
and upper trapezius bilaterally. 
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Figure 1.  Electromyography electrode placement sites for neck 
musculature [Trapezius, splenius capitis, sternocleidomastoid, and 
scalene bilaterally] during the procedure 

For EMG analysis, the participants were requested to be 
in a sitting position within a back-supported chair. Before 
the EMG study, the participants were requested to sit in a 
comfortable posture for a minimum of 15 minutes. The   
70% isopropyl alcohol was used to cleanse and disinfect 
the skin of the participant’s neck and the shoulder region. 

For Right and Left upper trapezius EMG analysis, the 
recording surface electrode was utilized and placed two 
centimeters laterally to the midpoint of the interspinous 
distance from the seventh to the fifth cervical vertebra. The 
alignment was precise with the anterior border of the 
trapezius muscle fibers, precisely following the direction of 
these fibers. The reference electrode was positioned in 
close proximity to the acromion process [16-18]. 

For Right and Left sternocleidomastoid EMG analysis, 
Surface EMG analysis is an appropriate procedure to 
reduce the chances of needle impingement in the jugular 
vein. The recording surface electrode was placed alongside 
the sternal position of the sternocleidomastoid muscle, 
aligned at the center of approximately one-third of the 
distance measured linearly, between the sternal notch and 
the mastoid process. An optimal inter-electrode spacing 
was maintained to minimize the chances of intersecting or 
colliding withadjacent muscles. The reference electrode 
was positioned in close proximity to the acromion process 
[16-18]. 

For the Right and Left Splenius capitis EMG analysis, 
the recording surface electrode was placed over the line of 
action of the splenius capitis at the intersection of the C7 to 
ear line which can be detected by palpating the examiner-
induced resistance to isometric tensions of the head in 

rotation. For the right and left spinalis cervicis (cervical 
erector spine) EMG analysis, the recording surface 
electrode was positioned at the C4 level, more precisely the 
fourth cervical vertebra, at a distance of 1.5 cm from the 
spinous process. An optimal inter-electrode spacing was 
maintained to minimize the likelihood of intersecting or 
overlapping adjacent muscles [16-18]. 

For the Right and Left Scalene Muscle EMG analysis, 
the recording surface electrode was positioned at the 
posterior triangular region of the neck, which is located 
between the clavicle and the sternocleidomastoid muscle, 
slightly superior to the middle scalene muscles. The 
reference electrode was positioned in close proximity to the 
acromion process. The optimal inter-electrode distance was 
maintained to be minimal to minimize the chances of 
intersecting or overlapping adjacent muscles [19]. 

For platysma, the recording surface electrode was placed 
midway between the chin and clavicle, asking the patient 
to draw the angle of the mouth inferiorly which activates 
the muscle [20]. 

The procedure was explained to the participants and they 
were asked to do submaximal practice trials of self-resisted 
isometric muscle contraction in each direction after 
electrode placements: Front (cervical flexion), Back 
(cervical extension), Left and Right (cervical side flexions) 
to familiarize themselves with the task while being in a 
high sitting position. After familiarization with the study 
procedure, the participants were instructed to execute the 
three Maximum Voluntary Isometric Contraction (MVIC) 
repetitions using self-resisted isometric contractions, three 
trials in each direction (Front, Back, Left, and Right). A 
total of twelve trials were conducted, each lasting for ten 
seconds, with a thirty-second rest time between each trial. 
Out of three trials in each direction, the highest rate of 
amplitude of MVIC (Maximum Voluntary Isometric 
Contraction) was taken as the final amplitude for analysis. 

The order of direction has been randomized in both, 
within and between the participants. Throughout the testing 
sessions, visual feedback and verbal encouragement were 
given to assess performance and achieve MVIC in each 
direction. 

The MVIC although not entirely representative of 
musculature behavior during dynamic or functional tasks is 
warranted due to the essential role MVIC plays in 
identifying the maximum force-producing capacity of the 
cervical spine musculature. Dynamic movements involve 
variable forces and complex coordination which can 
obscure the isolated contributions of individual muscles. 
MVIC provides a controlled environment to analyze 
muscle activation and force generation without the added 
complexities of movement which is particularly important 
for understanding stability during functional movement as 
isometric contractions are key to maintaining posture 
resisting external forces and supporting joints during static 
and transitional phases of movement. 
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3. Results

All statistical analysis procedures were done using SPSS 
Statistics 26.0 software and Microsoft Excel. Descriptive 
statistics of the participants and assessed variables were 
calculated. The mean was computed as a statistical 
indicator of central tendency, whereas the SD (standard 
deviation) was computed as a statistical estimation of 
dispersion. Using the Shapiro-Wilk test, a normal 
distribution was determined at a 95% confidence interval 
of the mean. As the variables in this study did not conform 
to the normal distribution, non-parametric tests were used 
for analysis. Mann-Whitney-U test was employed to 
compare the two groups. 

[Classification: Group-A: - Persons with NP and Group-
B: - Persons without NP] 

The mean and SD of the participant’s age group and the 
gender distribution in both groups are presented in Table 1 
and Table 2 respectively. The gender distribution indicative 

of subacute to chronic neck pain is being more frequent in 
females in comparison with males (Table 2). 

Table 1.  Mean and SD of Age in both the groups 

Age (Years) 

Mean SD 

Group A 25 4.5 

Group B 28 3.5 

[Group-A: Persons with NP and Group-B: Persons without NP] 

Table 2.  Gender distribution in both the groups 

Male Female 

Group A 41 59 

Group B 53 47 

[Group-A: Persons with NP and Group-B: Persons without NP] 

Table 3.  Mean and SD of MVIC values of cervical musculature in both the groups 

Electromyography Activity On Maximum Voluntary Isometric Contraction (MVIC) In Microvolts 

The Self-Resisted Isometric 

Action Movement 
Muscles 

Group-A: Persons with 

Neck Pain 

Group-B: Persons without 

Neck Pain 

Mean SD Mean SD 

Cervical Flexion Platysma 34.8 10.5 30.2 9.8 

Left Sternocleidomastoid 159.9 19.7 164.4 15.7 

Right Sternocleidomastoid 163.6 17.3 165.9 16.1 

Cervical Extension Left Splenius Capitis 30.8 5.8 48.9 7.3 

Right Splenius Capitis 33.9 6.7 50.4 7.8 

Left Splenius Cervicis 38.8 9.8 54.2 10.2 

Right Splenius Cervicis 41.6 10.7 54.8 11.6 

Left Upper Trapezius 174.3 15.1 182.4 10.6 

Right Upper Trapezius 176.1 16.9 183.9 11.3 

Cervical Left-Side Flexion Left Sternocleidomastoid 158.7 19.3 168.5 16.5 

Left Scalene 31.8 7.7 41.8 6.5 

Cervical Right-Side Flexion Right Sternocleidomastoid 160.4 18.2 169.8 16.4 

Right Scalene 36.8 7.1 42.2 6.9 
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The Mean and SD of maximum voluntary isometric 
contraction (MVIC) values of cervical musculature in both 
groups are presented in Table 3. 

The comparative analysis of MVIC values of cervical 
musculature using the Mann-Whitney U Test between both 
groups is presented in Table 4. 

The significance of differences in MVIC values of all the 
muscle groups during Maximum Voluntary Isometric 
Contraction (MVIC) is represented in Graphs for each 
cervical movement; Cervical flexion (Figure 2), Cervical 
extension (Figure 3), Cervical left and right side-flexion. 
(Figure 4). 

Table 4.  Comparison of MVIC values of cervical musculature between both groups.  

The Self-Resisted Isometric Action Movement Muscles 
MVIC(Microvolts) Interpretation 

Z Value P-Value 

Cervical Flexion Platysma -2.247 0.025 Significant 
 Left sternocleidomastoid -1.854 0.064 Not Significant 
 Right sternocleidomastoid -0.988 0.323 Not Significant 

Cervical Extension Left Splenius Capitis -4.261 < 0.001 Significant 
 Right Splenius Capitis -5.073 < 0.001 Significant 
 Left Splenius Cervicis -4.925 < 0.001 Significant 
 Right Splenius Cervicis -4.316 < 0.001 Significant 
 Left Upper Trapezius -3.261 0.001 Significant 
 Right Upper Trapezius -3.462 0.001 Significant 

Cervical Left-Side Flexion Left sternocleidomastoid -3.545 < 0.001 Significant 
 Left Scalene -2.612 0.009 Significant 

Cervical Right-Side Flexion Right sternocleidomastoid -3.802 < 0.001 Significant 
 Right Scalene -2.247 0.025 Significant 

 

Interpretation: Comparative analysis of Maximum Voluntary Isometric Contraction values of cervical flexion. Figure 2 shows that during 
cervical flexion, a significant difference was found in MVIC values of the Platysma muscle (p<0.05) and no significant difference in MVIC 
values of left and right sternocleidomastoid muscles (p>0.05) between both groups. [Group-A: Persons with NP and Group-B: Persons without 
NP] 

Figure 2.  Comparison of Maximum Voluntary Isometric Contraction (MVIC) values in cervical flexion 
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Interpretation: Comparative analysis of Maximum Voluntary Isometric Contraction values of cervical Extension. Figure 3 shows that during 
cervical extension, a significant difference was found in MVIC values of all the cervical extensor muscles between both groups. (p<0.05) 
[Group-A:- Persons with NP and Group-B:- Persons without NP] 

Figure 3.  Comparison of Maximum Voluntary Isometric Contraction (MVIC) values in cervical Extension 

 

Interpretation: Comparative analysis of Maximum Voluntary Isometric Contraction values of cervical side flexions. Figure 4 shows that during 
cervical side-flexions (Left and Right), a significant difference was found in MVIC values of left and right sternocleidomastoids and scalene 
muscles between both groups. (p<0.05) [Group-A:- Persons with NP and Group-B:- Persons without NP]  

Figure 4.  Comparison of Maximum Voluntary Isometric Contraction (MVIC) values in cervical side flexions 

4. Discussion 

The result of the current study shows a significant 
increase in MVIC values of platysma and no significant 
difference in sternocleidomastoid during cervical flexion, 
suggestive of overactivation of platysma during cervical 

flexion in the young adult individuals with neck pain; along 
with no activation difference in sternocleidomastoid during 
cervical flexion among the young adult individuals with or 
without neck pain. The MVIC values of all the cervical 
extensors and cervical side-flexors show a significant 
reduction, indicative of a decrease in the activation or 
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inhibition of cervical extensors and cervical side flexors in 
the young adult individuals experiencing neck pain. 

This study intended to examine/assess and compare the 
electromyographic activity of the cervical musculature in 
young adults with neck pain and without neck pain during 
Maximum Voluntary Isometric Contraction (MVIC). The 
findings obtained from this study demonstrate that all the 
muscle groups including cervical flexors, extensors, and 
side-flexors except platysma show a reduction in 
amplitudes of Maximum Voluntary Isometric Contraction 
in self-resisted neck isometrics, definitive of reduced 
contractile capacities in all the superficial cervical 
musculature in the individuals suffering from subacute to 
chronic neck pain. 

Neck pain is one of the most prevalent orthopedic and 
neuromuscular disorders that can result in a range of 
disabilities, including reduced maximum force production 
in the cervical musculature. The results of this study 
indicate a notable inadequacy in Maximum Voluntary 
Isometric Contraction in superficial cervical musculature 
(global movers) in individuals with neck pain, which can 
significantly contribute to functional limitations and 
disability. Reflexive muscle guarding and central nervous 
system modulation are processes by which neck pain has 
been shown to inhibit the cervical musculature. Central 
sensitization can also exacerbate pain perception and 
further contribute to reduced muscle activation levels, 
resulting in diminished force production capacity during 
Maximum Voluntary Isometric Contractions and weakness 
in superficial cervical musculature [21,22]. 

The physiological mechanism behind the platysma 
demonstrates overactivation as a compensatory response to 
stabilize the neck when deeper muscles are impaired or in 
spasm. This muscle often engages more due to protective 
mechanisms known as muscle guarding where tension is 
heightened to shield the area from further injury. 
Additionally, altered nerve sensitivity can lead to increased 
neuromuscular activation causing muscles to respond more 
readily to pain signals. Changes in posture such as a 
forward head position can place additional strain on the 
platysma leading to heightened activity. Psychological 
factors like stress often accompany chronic pain resulting 
in generalized muscle tension that can further activate the 
platysma. Together these factors enhance its activation in 
individuals with neck pain [21,22]. 

Neck pain often results in muscle imbalance and 
dysfunction within the cervical musculature. Imbalanced 
activation of agonist and antagonist muscles can 
compromise force generation capacity and lead to 
decreased overall strength output. Imbalances can lead to 
altered recruitment patterns and reduced synergistic muscle 
activation during force production tasks. Numerous studies 
have demonstrated alterations in muscle activation patterns 
and imbalances between agonist and antagonist muscles in 
individuals experiencing neck pain. Muscle imbalance and 
altered recruitment strategies can lead to suboptimal force 
production and compromised muscle performance during 

static as well as dynamic tasks [22-25]. 
Altered motor control strategies, driven by psychosocial 

factors, may contribute to further reduction in maximum 
force production and functional limitations in individuals 
with neck pain. Psychosocial factors such as fear, 
avoidance behaviors, depression, and anxiety commonly 
coexist with neck pain and can influence muscle function 
and motor control. Prolonged neck pain can lead to muscle 
atrophy and deconditioning of the cervical musculature due 
to disuse and reduced physical activity. Muscle atrophy 
further compromises force production capabilities by 
reducing muscle cross-sectional area and contractile 
strength [26]. 

Several factors, including pain-related inhibition, altered 
patterns of muscular activation, muscle atrophy, and 
psychosocial factors, are contributing to the weakness 
noted in the superficial cervical musculature found in the 
young adults experiencing neck discomfort and pain. 
Cagnie B et al. [27] did a study on comparative analysis 
of isometric neck muscle strength in women suffering 
from chronic neck pain and healthy individuals with the 
use of a reliable instrument and the results demonstrated 
consistent responses with the present study that women 
with persistent neck pain exhibit lower neck muscle 
strength in cervical extension, when compared to the 
group of healthy females. This difference may be 
attributed to altered activation patterns and imbalances 
between superficial cervical musculature in individuals 
with neck pain.  

Similarly, Rajwant Kaur Chahal et al. [28] did a study on 
alterations in the neck musculature’s activation patterns in 
patients with chronic persistent neck pain and results 
showed that during the performance of several tasks like 
shrugging off the shoulder, shoulder abduction, cranio-
cervical flexion, etc., altered patterns of activation in neck 
musculature present in patients experiencing the chronic 
neck discomfort of non-traumatic etiology. The study 
demonstrated a substantial increase in electromyographic 
activity in muscles of the neck indicating abnormal 
activation patterns of neck muscles during functional 
activities in individuals with chronic persistent neck pain. 
The observed activation may be linked to dysfunction in 
the cervical musculature caused by FHP and cervical pain 
syndromes. 

The results of this current study conclude that superficial 
cervical spine musculature (global movers) including 
cervical flexors (except platysma), extensors, and side-
flexors shows a reduction in Maximum Voluntary 
Isometric Contraction capacities in self-resisted neck 
isometrics, definitive of weakness in all the superficial 
cervical musculatures in the individuals suffering from 
subacute to chronic neck pain in comparison with 
asymptomatic individuals. The present study alerts 
physiotherapists to address muscle contraction capacities, 
strength and endurance along with conventional treatment 
in individuals with neck pain. Since muscular function 
plays a crucial role in comprehending neck pain, and 
increasing musculature strength and endurance, it can 
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effectively prevent future occurrences and contribute to 
the prevention of various neck-related pathologies. 

The findings of the present study revealed that 
superficial cervical spine musculature is more affected by 
neck pain due to the muscle’s inhibition behavior patterns 
that are furthermore impacting the deep cervical spine 
musculature because of chronic pain among the individuals. 
As the activation pattern of superficial cervical 
musculature is directly connected to deep cervical 
musculature activation via the kinetic chain theory 
approach, alterations in this musculature are impacting the 
function of the deep musculature, resulting in alterations in 
the entire cervical spine mechanics. 

The findings of the current research about the activation 
patterns of the superficial cervical musculature have 
significant therapeutic significance for physiotherapists 
and rehabilitation strategies targeting individuals with neck 
pain. Comprehending the distinct roles of superficial 
cervical musculature in addition to deep cervical 
musculature can improve assessment and treatment 
techniques resulting in stronger rehabilitation programs. 
Recognizing that superficial cervical musculature may 
become underactive or overactive as compensatory 
mechanisms in response to neck pain allows 
physiotherapists to create targeted interventions that focus 
on muscle tension and enhance overall muscle coordination. 
This may encompass targeted stretching and strengthening 
exercises for associated muscles, in addition to techniques 
for improving posture and movement patterns. 
Additionally, incorporating EMG data into treatment plans 
allows for objective monitoring of muscle activity, 
enabling physiotherapists to track progress and adjust 
interventions based on individual responses. 

The limitations of the present study include that all the 
cervical musculature has not been considered and the 
impact on cervical rotation movement has not been 
identified. All the muscles have been tested in the high 
sitting position. As the current study has been conducted on 
young healthy adults, the findings can correspond to 
evaluating the wide study population considering different 
age groups for future perspective by undertaking 
electromyographical studies of superficial as well as deep 
cervical musculature to check their functional efficacy 
during different functional daily tasks. Further research is 
needed to determine whether these findings apply across 
diverse demographic groups and clinical presentations 
ensuring a more comprehensive understanding of the 
impact of neck pain on cervical musculature. 

Further recommendations are to identify the force 
production capacities of superficial as well as deep cervical 
musculature in different muscle contractions like isotonic, 
isometric, and isokinetic contractions and to identify the 
impact of different postures and functional activities on the 

maximum contractile capacities of superficial cervical 
musculature. 

5. Conclusion

The current study concludes that superficial cervical 
spine musculature including cervical flexors (except 
platysma), extensors, and side-flexors shows a reduction in 
Maximum Voluntary Isometric Contraction capacities 
(MVIC) in self-resisted neck isometrics, definitive of 
weakness in all the superficial cervical musculatures in the 
individuals with subacute to chronic neck pain in 
comparison with asymptomatic individuals. The current 
study emphasizes the significance for physiotherapists to 
address the muscle contraction capacities, strength and 
endurance along with conventional treatment for 
individuals with neck pain. Comprehending the distinct 
roles of superficial musculature in addition to deep 
musculature of the cervical spine region can improve 
assessment and treatment techniques with targeted 
interventions leading to more efficient rehabilitation 
programs. 
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