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ABSTRACT

Background: Nonspecific neck pain, prevalent among college students, often stems from poor posture and prolonged device use. It lacks clear
pathology and is typically linked to muscular imbalance and mechanical stress. Weakness in deep cervical flexors (DCFs) contributes to pain and
forward head posture (FHP). Objective: To find out the effect of deep neck flexors endurance training along with TENS on pain using VAS, neck
flexors endurance using craniocervical flexion test and forward head posture using tragus wall test in subjects with nonspecific neck pain among
students. Methodology: Forty college students (18-25 years) with nonspecific neck pain underwent a 4-week intervention of deep cervical flexor
endurance training and TENS. Pain (VAS), endurance (sphygmomanometer), and posture (tragus-wall test) were assessed pre- and post-treatment.
Results: Post-intervention analysis revealed statistically significant improvements inpain, neck flexor endurance, and FHP (P < 0.00).
Conclusion: Deep neck flexors endurance training was more effective in reducing pain,improving deep neck flexors endurance and forward head
posture insubjects with nonspecific neckpain among students.
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INTRODUCTION

Non-specific neck pain (NSNP) is discomfort between the superior
nuchal line and T1 vertebra, without major structural or neurological
issues." It affects around 17.2% of adolescents and many adults, often
due to poor posture and weak cervical muscles.” Key stabilizers of the
cervical spine include vertebrae, discs, ligaments, facet joints, and
deep flexors like longus capitis and colli. Prolonged forward head
posture from digital device use has led to a surge in NSNP, with 84.6%
of users reporting symptoms”. Industrial workers facing repetitive
neck flexion show high rates of chronic pain and reduced work
efficiency. “ Cervical spine stress increases sharply with neck flexion,
especially at 60°, highlighting posture's impact on spinal health.”’
College students often suffer neck pain due to poor posture, excessive
screen time, and lack of physical activity.” Areduced craniovertebral
angle (CVA) is linked to muscle imbalance, pain, and sensory issues,
though rarely neurological deficits.” Conservative treatments like
heat, traction, and deep cervical flexor exercises help relieve
symptoms and improve alignment. TENS therapy aids pain relief
through mechanisms like gate control, improved circulation, and
muscle relaxation.®”

Materials

Materials used for this study: HighCouch, Stop watch, Modified
Sphygmomanometer, Ruler, TENS.

Methods

This study was conducted at SVIMS college of physiotherapy,
Tirupathi, over 6 months of period. The participants were selected
through purposive sampling method and taken as single group. The
study duration was four weeks.

Inclusion Criteria and Exclusion Criteria

Study comprised of female students with nonspecific neckpain with
the age group of 18-25years of age, Neck pain atleast 3 months, Pain
intensity ranging from 3-7 on the Visual Analogue Scale, Likert scale
indicating smartphone usage ranges 31-33/60. Students with history of
neck or shoulder surgery, Cervical radiculopathy, myelopathy,
Whiplash injury, Fractures, Rheumatoid arthritis, Ankylosing
spondylitis were excluded.

Treatment Procedure
Study Design and Participant Details

Forty female participants aged 18-25 years, all presenting with
nonspecific neck pain and meeting the inclusion criteria, were enrolled
after providing informed consent. Forward Head Posture(FHP):
Assessed using the tragus-to-wall method. Participants stood upright
with heels and back against a wall, maintaining a neutral head position.
Ahorizontal ruler was used to measure the distance from the wall to the
tragus of the ear. Three trials were conducted, and the average distance
(in millimetres) was recorded. Larger values indicated greater FHP
severity'”. Craniocervical Flexor Endurance: Evaluated using a
modified sphygmomanometer. Participants lay supine with knees
flexed and head in neutral alignment, supported if necessary.
Endurance was scored based on pressure control across five
progressive stages "’. Pain Intensity: Measured using the Visual
Analogue Scale (VAS) "?. Endurance Training Protocol ““Stage 1:
One set of 12—15 repetitions without rest. Participants maintained 15
repetitions consistently for two weeks. Each session lasted 10-20
minutes. Stage 2: Three sets of 15 repetitions with one-minute rest
between sets. Load was increased by 0.5 kg or incline as needed.
Session duration remained 10-20 minutes.

Load Adjustment

Load was progressively increased using 0.5 kg sandbags until 15 reps
were completed without strain. If reps couldn't be achieved, load was
reduced by elevating the trunk and neck to lessen head weight.

Conventional Tens Protocol

Dual-channel portable TENS applied to neck with 4 electrodes
delivers 150 ps pulses at 80 Hz, set at 2-3% sensory threshold for
tingling sensation. Each session lasts 15 minutes, performed 4 times
weekly for pain relief."”

Outcome Measures

Pain: Visual Analogue Scale,neck flexor muscle endurance:
Craniocervical flexion test was performed using modified
sphygmomanometer.forward head posture: Tragus wall test by ruler.
After completing 4 weeks of treatment post test values measurement
were taken in all the subjects and data was sent for statistical analysis.

STATISTICALANALYSISAND RESULTS
Statistical analysis was performed using SPSS 26, with data tabulated
in Excel and evaluated using mean, standard deviation, and paired t-
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tests. A P value < 0.00 was considered statistically significant for pre-
and post-test comparisons.

Parameter Phase [N |Mean |SD |t-test |p-value
VAS Pre 40 |7.55 1.13 |13.932 |<0.001
Post |40 |3.575 |1.48 |— —
Tragus Wall Test Pre 40 |13.86 |2.413 |10.874 |<0.001
Post |40 [10.225 |1.56 |— —
Flexor Endurance |Pre 40 140.45 16.698 [19.26 [<0.001
Post |40 |56.675 |7.083 |— —

All three parameters showed statistically significant improvements
post-intervention. Pain levels (VAS) dropped, forward head posture
improved (Tragus Wall Test), and cervical flexor endurance increased.

Comparison of PRE and POST Values for Metrics
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Deep Neck Flexor Endurance Training significantly reduced pain
levels, as shown by the drop in VAS scores. It improved neck flexor
endurance, with a notable increase in performance post-training.
Forward head posture was corrected, indicated by the reduced tragus
wall distance. Overall, the intervention proved effective in enhancing
neck function and posture.

DISCUSSION

Nonspecific neck pain (NSNP) is commonly associated with poor
posture and weak cervical muscles. A 4-week program combining
Deep Neck Flexor (DNF) endurance training with TENS showed
significant improvements in pain, posture, and endurance among
female students. Participants followed a structured two-stage DNF
protocol with regular TENS sessions. Post-intervention results
revealed reduced pain and forward head posture, highlighting DNF's
role in recovery. Supporting studies by Sikka et al. and Igbal et al.
affirm DNF training improves endurance and reduces pain, though
postural effects may vary.

Gupta et al. and Kim et al. showed that four weeks of deep cervical
flexor (DCF) training improved posture, pain, and disability in NSNP.
Blomgren and Amiri Arimi found low-load DCF exercises enhanced
motor control and proprioception, though less effective under high-
load. Jull et al. emphasized DCEF's role in cervical spine stability and
reducing cervicogenic headaches, despite minimal FHP change.
Rampazo et al. and Jie Hao et al. noted TENS offers short-term relief
but lacks impact on deeper muscular dysfunctions.

CONCLUSION

The present study concluded that Neck flexor endurance training was
found to be effective in reducing pain, improving endurance, and
correcting forward head posture in individuals with nonspecific neck
pain. By targeting the deep neck flexors, it enhanced spinal stability
and served as a valuable component of rehabilitation programs.

Limitations

The Sample size was small, It was a short duration study , Longer
follow-up periods are needed to confirm the effectiveness of deep neck
flexor endurance training in managing Non specific neck pain.

Recommendations
Further studies with larger sample sizes,The future study is
recommended for more than 4 weeks of duration,Future studies can be
planned in other age groups,The study can also be conducted on
various professions.
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