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Abstract—Introduction : Cervicalgia (neck pain) is a common musculoskeletal condition linked to poor posture, muscle
imbalances, stress, and sedentary lifestyles. Physiotherapy management includes pain relief, mobility restoration, and
prevention through manual therapy, therapeutic exercises, posture correction, and ergonomic advice. Electrotherapy
modalities, such as Transcutaneous Electrical Nerve Stimulation (TENS), Pulsed Electromagnetic Field Therapy (PEMF),
Electrical Muscle Stimulation (EMS), Ultrasound Therapy (US), and Interferential Therapy (IFT), are used to alleviate
pain, reduce muscle spasms, and promote healing. Combining IFT and ultrasound therapy enhances pain relief and tissue
recovery by addressing neurological and musculoskeletal aspects of neck pain. However, research on their combined effects
remains limited.

Methodology : Patients with chronic non-radiating neck pain were screened for eligibility, provided informed consent, and
underwent baseline assessments, including pain intensity (DVPRS) and neck range of motion (goniometer). Treatment
interventions included conventional therapy (Group | & I1) with neck stretching (flexion, extension, side bending, rotation),
strengthening exercises (isometric holds, chin tucks, scapular retractions, shoulder shrugs), and postural correction advice
for sitting, standing, sleeping, and device use. Group I received Ultrasound therapy (1 MHz, 1 W/cmz, continuous mode) for
5 minutes per session, five times per week for two weeks. Group Il received Combination Therapy, where a single
Interferential Therapy (IFT) electrode was placed around the neck alongside Ultrasound (US) applied to the pain site (3
MHz, 1 W/cmz?, pulsed mode). IFT was set at a 4000 Hz carrier frequency with a 90-120 Hz beat frequency, both applied
simultaneously for 10 minutes. Treatment lasted 10 sessions over two weeks, enhancing pain relief and recovery. At the end
of the treatment, each patient was re-evaluated for pain reduction and neck range of motion (ROM) using the Defense and
Veterans Pain Rating Scale (DVPRS) and a goniometer. Patients receiving Ultrasound and Combination Therapy were
compared to their baseline measurements.

Result : Statistical analysis utilized parametric tests as the data followed a normal distribution. Both groups showed a
statistically significant reduction in pain levels (p < 0.05) as measured by DVPRS scores. The paired t-test revealed that
Group | had a mean pain reduction of 3.73 £ 0.90 (t = 16.04, p < 0.05), while Group Il showed a greater reduction of 4.67 +
1.23 (t=14.09, p <0.05). An independent t-test comparing the two groups demonstrated that Group Il achieved significantly
greater pain relief (t = 3.06, p = 0.0025). Similarly, both groups exhibited significant improvements in neck ROM across all
movement parameters (p < 0.05). However, independent t-tests confirmed that Group Il had significantly greater increases
in ROM compared to Group | (p < 0.05 for all 8 movement parameters), with the largest improvements observed in lateral
rotation (t = 3.42, p = 0.0010) and lateral flexion (t = 2.95, p = 0.0030). These findings indicate that while both treatments
are effective, Combination Therapy (IFT + US) provides superior pain relief and greater enhancement of neck ROM than
Ultrasound Therapy alone.

Conclusion : The study concludes that both Ultrasound Therapy and Combination Therapy (IFT + US) significantly reduce
pain and improve neck range of motion (ROM) in patients with cervicalgia. However, Combination Therapy proved to be
more effective, showing greater pain reduction and ROM improvements compared to Ultrasound Therapy alone.

Key words— cervicalgia, neck pain, Ultrasonic Therapy, Interferential Therapy, Combination Therapy, conventional
therapy.

I.INTRODUCTION

Neck pain, also referred to as cervicalgia, is a prevalent and frequently encountered condition characterized by discomfort or
pain in the cervical region. The term cervicalgia is derived from the cervical spine, which represents the uppermost segment of the
spinal column situated in the neck.[13] This condition is not only common but also significant, with a widespread occurrence
affecting a large portion of the global population. The implications of neck pain extend far beyond its physical discomfort, as it can
substantially impair individual's daily functioning. Those affected by neck pain often report limitations in their ability to carry out
routine tasks, which may result in decreased productivity, diminished engagement in physical activities, and an overall reduced
quality of life. Furthermore, the burden of neck pain can extend into other aspects of life, including mental health, social
relationships, and work performance.
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The definition of neck pain is broad, encompassing any form of discomfort or pain located between the superior nuchal line,
which is the bony prominence at the back of the head, and the spinous process of the first thoracic vertebra, situated just below the
neck in the upper back. This wide-ranging definition includes various types of neck pain that may arise from different sources, such
as injuries, poor posture, stress, degenerative conditions, or other underlying medical conditions. In some instances, pain originating
in the neck may radiate to other areas of the body, such as the head, shoulders, upper back, and arms, a phenomenon known as
referred pain.[1]

The persistence of pain can negatively affect both physical and mental health, leading to anxiety, depression, and a heightened
perception of disability. The widespread prevalence of neck pain, combined with its profound impact on an individual's well-being,
makes it a considerable public health issue. As such, addressing this condition requires a multifaceted approach that does not only
focus on alleviating the physical symptoms but also incorporates strategies to mitigate the psychological and emotional factors that
may contribute to its onset and persistence.[1]

The onset and persistence of neck pain are influenced by a variety of interconnected factors that often mirror those seen in
other musculoskeletal disorders.[2][4] Key contributing factors include lifestyle choices, physical activity levels, occupational
demands, posture, and underlying medical conditions. For instance, obesity is widely recognized as a significant risk factor for the
development of neck pain.[2][3][4]

Psychological factors, including emotional well-being and stress, are also known to play a critical role in the onset and
persistence of neck pain. Stress, for example, can lead to increased muscle tension, particularly in the neck and shoulder regions,
which may exacerbate pain. Stress also tends to negatively impact posture and promote habits that can strain the cervical spine,
further contributing to discomfort. Emotional factors, such as anxiety and depression, have been shown to influence the perception
of pain, often heightening sensitivity to discomfort and increasing the likelihood of chronic pain development. Moreover, traumatic
events, such as whiplash injuries resulting from automobile accidents, traumatic brain injuries, or injuries sustained in contact sports
like wrestling, ice hockey, or football, can directly damage the cervical structures and result in both acute and chronic neck
pain.[4][5][6]

Occupational factors also play an essential role in the development of neck pain. Various occupations are associated with a
higher incidence of neck discomfort, particularly those involving prolonged periods of poor posture or repetitive movements.
Professions such as office work, which often requires extensive computer use, as well as manual labor, where physical strain is
common, and healthcare, where workers frequently engage in physically demanding tasks, are all linked to a higher likelihood of
developing neck pain.[4][6]

The prevalence of neck pain is higher among women compared to men, with studies consistently indicating a greater
frequency of this condition in females. While the precise reasons for this gender difference remain unclear, a combination of
anatomical, hormonal, and social factors may contribute to this disparity. Women may experience greater susceptibility to neck
pain due to differences in cervical spine structure, muscle mass, and hormonal fluctuations. Some research suggests that the
prevalence of neck pain increases during middle age, likely due to age-related changes in the spine, such as degeneration of
intervertebral discs and joint changes, as well as lifestyle factors, including reduced physical activity. However, other studies suggest
that neck pain rates may stabilize or plateau during this age period, with the condition affecting individuals across various age
groups relatively consistently.[7][8][9]

Neck pain, or cervicalgia, is a prevalent condition with various etiologies and degrees of severity. Its classification is
essential for a comprehensive understanding of its causes, pathophysiology, and the most appropriate treatment interventions. One
of the primary approaches for categorizing neck pain is based on its duration. acute pain lasts less than four weeks, sub-acute pain
lasts up to three months, and chronic pain persists beyond three months. Chronic cases tend to be more complex and may involve
structural changes in the spine or long-standing behavioral factors. Each category requires different treatment approaches, with
chronic cases often needing comprehensive management plans. [4][10][11]

Another way to classify neck pain is by its etiology. Mechanical neck pain results from issues in the cervical spine and
surrounding tissues, such as facet joint dysfunction, disc degeneration, or myofascial pain. Neuropathic pain arises from nerve
damage or compression, as seen in conditions like radiculopathy and spinal stenosis. In some cases, pain has both mechanical and
neuropathic elements, such as in degenerative disc disease, where tissue damage and nerve involvement are present [4] [12].

The diagnosis begins with a detailed medical history and physical examination. While most cases are benign and related to
muscle strain or posture, clinicians must watch for red flag symptoms—such as unexplained weight loss, fever, trauma history, or
neurological deficits—that could signal serious conditions like infections, fractures, or cancer [14].

To assess the impact of neck pain, tools like the Visual Analog Scale (VAS), numeric rating scales, and the Neck Disability
Index (NDI) are used. These help measure pain intensity and functional limitations, allowing medical professionals to track progress
and adjust treatment plans accordingly. The VAS, for instance, is a simple scale from 0 to 10 used to quantify a patient’s pain level
[14].

Assessment of neck function also involves evaluating cervical range of motion (ROM), which can be measured clinically or
through self-report. Physical exams often assess the ability to rotate, flex, and extend the neck. Palpation is also effective in
identifying tender points or muscle spasms, particularly in cases involving myofascial pain syndrome [14] [15].

The management of neck pain primarily depends on its underlying cause. For most individuals, conservative treatments are
effective in reducing symptoms. Common methods include the application of heat or cold to reduce inflammation and relieve muscle
tension. Other essential components of conservative care include pharmacological treatments and ergonomic modifications, which
aim to reduce strain by improving posture and body mechanics. Physical therapy is frequently prescribed to enhance muscular
support and correct posture, contributing to long-term relief. Patient education is another critical aspect, helping individuals
understand their condition and adopt preventive strategies to avoid recurrence [16] [17].

Exercise therapy is fundamental in managing chronic or recurrent neck pain. Its goals are to strengthen supportive muscles,
improve posture and flexibility, and reduce tension. Stretching exercises enhance flexibility and reduce stiffness. For example, neck
flexion, extension, side bending, and rotation stretches are commonly performed by tilting or turning the head and holding the
position for 15-30 seconds. These movements reduce tightness in the neck and upper back regions [34].

Strengthening exercises focus on the neck, shoulders, upper back, and core to better support the cervical spine. Isometric
exercises involve applying pressure against the hand while resisting movement, targeting specific muscle groups without straining
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joints. Chin tucks improve deep cervical flexor strength, while scapular retractions and shoulder shrugs build strength in the upper
back and shoulders, reducing cervical strain [34].

Postural correction plays a critical role in neck pain management, especially for individuals who spend extended periods at
desks or screens. Avoiding forward head posture and maintaining proper spinal alignment while sitting, standing, and walking are
emphasized to prevent chronic strain on neck muscles.

For patients with joint stiffness or limited range of motion, physical therapists may perform joint mobilization techniques.
These involve controlled, gentle oscillatory movements and manual therapy aimed at increasing mobility in the cervical spine and
relieving pain [20] [21] [22] [23] [24].

Thermotherapy, particularly through hot packs, is widely used in home settings for muscle stiffness and tension-related neck
pain. Heat application enhances blood flow, relaxes muscles, and eases discomfort [26].

Electrotherapy techniques are often used to reduce pain, muscle spasms, and promote healing. Transcutaneous Electrical
Nerve Stimulation (TENS) uses low-voltage currents to block pain signals and stimulate endorphin release, making it especially
useful for chronic pain [27]. Pulsed Electromagnetic Field Therapy (PEMF) utilizes electromagnetic waves to boost circulation and
healing, beneficial for persistent neck issues [28]. Electrical Muscle Stimulation (EMS) triggers muscle contractions, improving
strength, reducing spasms, and correcting imbalances [29]. Ultrasound Therapy sends high-frequency sound waves into tissues to
increase blood flow, reduce inflammation, and aid tissue repair, typically used for muscle strains, tendonitis, and ligament injuries
with sessions lasting 5-10 minutes [30]. Interferential Therapy (IFT) combines two medium-frequency currents at the pain site to
penetrate deeply and relieve pain, inflammation, and muscle spasms; sessions usually last 10—15 minutes [31] [33].

These electrotherapy methods can be more effective when combined. For instance, using Interferential Therapy alongside
Ultrasound Therapy enhances both pain relief and tissue healing by targeting different layers of the affected area. This dual approach
is particularly helpful for relieving trigger points and promoting recovery [32][45].

When combined, IFT and Ultrasound Therapy enhance pain relief and healing by addressing both neurological and
musculoskeletal aspects of neck pain, offering a more effective and comprehensive treatment compared to each therapy alone.
Combined, these therapies speed up recovery, reduce pain, and improve mobility in individuals suffering from neck discomfort.
There is currently a limited body of research that thoroughly investigates and supports the therapeutic effects of Ultrasound Therapy
for the treatment of neck pain. Additionally, very few studies have explored the combined effects of Ultrasound Therapy and
Interferential Therapy as a treatment modality for this condition. While these therapies individually show potential benefits, the
effectiveness of their combination has not been extensively validated in clinical practice for mechanical neck pains. The primary
objectives of this study is to evaluate and compare the therapeutic outcomes of Ultrasound Therapy alone with the effects of a
combination treatment, which includes both Ultrasound Therapy and Interferential Therapy. In addition to these treatments, the
study will also incorporate hot pack application and exercise therapy, which are commonly used to alleviate neck pain and improve
overall function. By examining the combined impact of these treatments, this study aim to provide valuable insights into the
potential benefits of a multi-modal approach to managing neck pain [35][45].

Il. METHODOLOGY

Study Area: Department of Physiotherapy, Northern Railway Central Hospital, Delhi, India, from December 2024 to March
2025.

Study Population: Patients diagnosed with non radiating neck pain by the Orthopedic department of the hospital. Thirty
patients were randomly selected from the population for the study and they were assessed and divided into two groups (groups |
and I1). Group | contained 15 subjects and group Il contained 15 subjects.

Inclusion criteria:

1. Patients of age between 30 to 60 years.

2. Unilateral neck pain persisting for more than one month;

3. Neck pain rated at least 3 on the numeric rating scale (DVPRS)

4. Local neck pain triggered by pressure

5. Restricted mobility of the neck

6. Pre-dignosed patients for non radiating neck pain
Exclusion criteria:

1. Presence of radicular diseases or radicular pain

2. Neck pain associated with cervical spine injury

3. History of neck surgery

4. Other connective tissue disorders such as systemic sclerosis or fibromyalgia
Study Period: 4 months
Sample Size: 30 patients were randomly selected based on the inclusion and exclusion criteria for the study and were divided into
two groups (groups I and I1) each of 15 patients.

Sample Design: This was a convenient sampling method; simple random sampling.
Study Design: It was a randomized clinical trial, comparative study.
Study variables:

1. Independent variables: Neck pain

2. Dependent variables: pain (DVPRS scale) ; neck range of motions (using goniometry)

Study Tools: (a) combination machine, (b) ultrasound machine, (c) moist heat pack, (d) DVPRS scale, () goniometer, (f) statistical
tools—computer, calculator.

Procedure
Patient preparation and assessment:

All individuals experiencing neck pain and clinically diagnosed with chronic non-specific neck pain were screened to determine
their eligibility based on predefined inclusion and exclusion criteria. Those who met the criteria and expressed a willingness to

[JRTI2602113 International Journal for Research Trends and Innovation (www.ijrti.org) b101



http://www.ijrti.org/

© 2026 IJRTI | Volume 11, Issue 2 February 2026 | ISSN: 2456-3315
participate were thoroughly informed about the purpose, nature, and procedures of the study, including the intervention they would
undergo. The study details were explained in a clear and comprehensible manner to ensure that participants fully understood their
involvement.

After providing this information, their written informed consent was obtained to confirm their voluntary participation. Following
consent, demographic data such as age, sex, occupation, and residential address were collected to gain a better understanding of the
participants’ background.

An initial evaluation was then conducted to assess their pain levels and physical condition. Pain intensity was measured using the
Defense and Veterans Pain Rating Scale (DVPRS) (fig.1.), a standardized tool for assessing pain severity. Additionally, the active
range of motion (ROM) of the neck joint was evaluated using a goniometer, a device specifically designed to measure joint
movement and flexibility. These baseline measurements were recorded to establish a reference point for future comparisons
throughout the study.

Defense and Veterans Pain Rating Scale
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Fig.1. Defense and Veterans Pain Rating Scale
Treatment interventions:

1. Conventional therapy (Group | and I1):

Neck stretching exercises:

» Neck Flexion Stretch: Gently lower your chin toward your chest, feeling a stretch in the back of your neck. Hold the position
for 15-30 seconds, then return to a neutral position.

» Neck Extension Stretch: Slowly tilt your head backward, looking up toward the ceiling, to stretch the front neck muscles. Hold
for 15-30 seconds then return to the starting position.

» Side Bending Stretch: Lean your head to one side, bringing your ear closer to your shoulder while keeping your shoulders
relaxed. Hold for 15-30 seconds, then repeat on the other side to stretch the side neck muscles.

» Neck Rotation Stretch: Turn your head slowly to one side, trying to align your chin with your shoulder. Hold for 15-30 seconds,
then repeat on the other side to stretch the neck and upper back muscles. [21][25][34]

Neck strengthening exercises:

» Isometric Neck Exercises: Apply gentle pressure against your hand while resisting movement to strengthen neck muscles. Place
your hand on your forehead and push against it with your head, holding for 5-10 seconds. Repeat with your hand on the back
of your head and on each side.

» Chin Tucks: Sit or stand upright, then gently tuck your chin toward your chest as if creating a double chin. Hold for 5 seconds
and repeat. This exercise strengthens the deep cervical flexor muscles and improves posture.

» Scapular Retraction: Keep your shoulders relaxed and pull your shoulder blades together, squeezing them toward the spine.
Hold for 5-10 seconds, then release. This helps strengthen the muscles that support the neck and upper back.

» Shoulder Shrugs: Lift both shoulders toward your ears, hold for a few seconds, then slowly lower them back down. This
exercise targets the upper trapezius muscles and helps relieve neck tension. [23][25][34][39]

Postural correction advices:

Sitting: Keep your head aligned with your spine, shoulders relaxed, and back straight. Position screens at eye level and take
breaks every 30—60 minutes.

Standing: Maintain a neutral head position with ears aligned to shoulders. Engage core muscles and avoid shifting weight to
one side for long periods.

Sleeping: Use a supportive pillow. A firm mattress helps maintain spinal alignment.

Smartphone Use: Hold devices at eye level, use hands-free options, and avoid looking down for extended periods.

Driving: Adjust the headrest for neck support, keep shoulders relaxed, and position the steering wheel to avoid overreaching.
[42]

vVVYV VY V¥V

2. Ultrasonic therapy (Group I):

A structured ultrasound therapy program was administered for individuals with non-specific neck pain. The treatment consisted of
10 sessions over a period of two weeks, with sessions conducted five times per week, excluding weekends. Each session lasted for
5 minutes and was delivered using an ultrasound frequency of 3 MHz, in continuous wave mode, with an intensity of 1 W/cmz2.[36]
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Fig. 2 : Ultrasound Therapy

3. Combination therapy (Interferential therapy + Ultrasonic therapy) (Group I1):

Two interferential pad electrodes were positioned around the neck, and the ultrasound (US) treatment head was placed over the
most painful area, forming a circuit with the IFT electrodes. The patient was informed about the procedure and reassured that the
tingling sensation experienced should be comfortable and not unpleasant. Both ultrasound and interferential therapy (IFT) were
applied simultaneously. The US therapy was set at a 3 MHz frequency, 1 W/cm? intensity, and pulsed mode (1:1) for 10 minutes,
while the IFT was administered with a 4000 Hz carrier frequency, 90 Hz base frequency, 40 Hz sweep, and a 90-120 Hz beat
frequency, also for 10 minutes. The treatment begin with the US head placed over the maximum pain site, forming a circuit with
the IFT electrodes. Gradually, the IFT output intensity was increased until the patient felt a comfortable tingling sensation. The
treatment consisted of 10 sessions over a period of two weeks, with sessions conducted five times per week, excluding
weekends.[37].

At the end of the treatment, each patient was re-evaluated for pain reduction and neck range of motion (ROM) using
the Defense and Veterans Pain Rating Scale (DVPRS) and a goniometer. Patients receiving ultrasound and combination
therapy were compared to their baseline measurements.

I1l. RESULTS

A total of 30 participants out of 36 screened subjects were deemed eligible for statistical analysis based on the inclusion and
exclusion criteria. These participants were randomly assigned into two groups: Group | (Ultrasound Therapy Group) and Group |1
(Combination Therapy Group: IFT + US), as illustrated in the CONSORT diagram (Fig. 4). The mean age of the participants is
presented in Table 1. In the Ultrasound Therapy Group, there were 15 participants, including 7 males and 8 females. Similarly, the
Combination Therapy Group (IFT + US) also had 15 participants, consisting of 7 males and 8 females.
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Group | (n=15) Group Il (n=15)

Age in years (mean £ S.D.) 43.00 £ 12.88 44.33 £10.39

Table 1. mean age and standard deviation of sample population of group 1 and 11

Assessed for eligibility (n=36)

et Randomized (n=30)

Ultrasonic therapy +

(n=15)

|

Completed 10 sessions
for 2 weeks (n=15)

Excluded (n=6) on the
basis of inclusion and
exclusion criteria

|

Combination (IFT+US)
conventional therapy ) g therapy + conventional
therapy (n=15)

Completed 10 sessions
for 2 weeks (n=15)

Analysed (n=15) Analysed (n=15)

Fig. 4. CONSORT diagram / study flow chart.

A paired t-test was performed to compare the DVPRS scores within each treatment group, revealing a statistically significant
reduction in pain levels (p < 0.05) for both groups. In the Ultrasound Therapy group, the one-tailed paired t-test resulted in a t-value
of 16.04, which was significantly higher than the critical t-value of 1.761 (a = 0.05, df = 14), with a p-value < 0.05, confirming a
meaningful reduction in pain. Similarly, in the Combination Therapy (IFT + US) group, the one-tailed paired t-test yielded a t-value
of 14.09, also exceeding the critical t-value of 1.761 (a = 0.05, df = 14), with a p-value < 0.05, further confirming statistical

significance in pain reduction Table 2 and Fig. 2.

To compare the improvement in DVPRS values between the two groups, an independent t-test was conducted. The results
showed a computed t-value of 3.06, which exceeded the critical t-value of 1.701 (o = 0.05, df = 28), with a p-value of 0.0025 as
shown in Table 3 and Fig. 3.. Since p < 0.05, the null hypothesis is rejected, indicating that Combination Therapy (IFT + US) leads

to significantly greater pain reduction compared to Ultrasound Therapy alone.

Groubs Pretreatment Posttreatment Improvement
p (mean £+ S.D.) (mean £+ S.D.) (mean = S.D.)
Group 1 - Ultrasound 7.53+0.90 3.93+0.71 3.73+0.90
therapy
Group I1 = Combination 7.80 + 1.49 3.3+ 1.07 4.67+123

therapy (IFT + US)
Table 2: Pain relief (mean improvement in DVPRS values) within the two groups.

Groups Improvement Mean = Standard Deviation Unpaired t-test
Group I — ultrasound 373 0.90
therapy
o 3.06
Group II — combination 467 123

therapy (IFT + US)
Table 3: Pain relief (mean improvement in DVPRS values) between the two groups compared.

t-value

16.04

14.09

p-value

0.0025
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Fig.2. Mean DVPRS Fig.3. Difference in mean DVPRS
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Similarly, a paired t-test was performed to compare the neck ROM for all movement parameters within each treatment group,
revealing a statistically significant increase in neck ROM (p < 0.05) in both the groups. In both the groups, the one-tailed paired t-
test resulted in the higher values of t-tests for each ROM parameters then the critical t-value of 1.761 (a = 0.05, df = 14), with the
p-values < 0.05, confirming the significant increase in neck ROMs as shown in Table 4 and Fig. 4.

To compare the improvements in neck ROMs between the two groups, an independent t-test was applied. The test showed the
computed t-values of each ROM, that are exceeding the critical t-value of 1.701 (o= 0.05, df = 28), with a p-values < 0.05 for each
ROM as shown in Table 5 and Fig. 5.. Since p < 0.05, the null hypothesis is rejected, indicating that Combination Therapy (IFT +
US) leads to significantly greater increase in neck ROMs then ultrasound therapy.

Movement Groups Pretreatment Posttreatment Improvement t-value value
parameters P (mean £+ S.D.) (mean £ S.D.) (mean+S.D.) P
Group [ - Ultrasound 3933+£7.93  4933+540  10.00+5.22 7.97 p<0.05
therapy
Flexion
Group II — Combination
therapy (IFT + US) 38.80 8.41 51.20 5.17 12.40 5.47 8.20 p <0.05
Groupl- Ultrasound 53 45, 600 63274510  9.87+4.94 8.06 p<0.05
therapy
Extension
Group II — Combination
therapy (IFT + US) 51.80 7.80 63.40 5.18 11.60 5.19 8.67 p <0.05
St L Ulrasound 35 004 491 40.004£3.96  7.20 +4.02 6.77 p <0.05
Lateral flexion therapy
R) Group II - inati
p II — Combination
therapy (IFT + US) 30.73 4.74 40.47 2.97 9.73 4.29 8.49 p <0.05
Oroup L~ Uliwasound 31 474473 38404364  6.93+3.74 6.90 p<0.05
Lateral flexion therapy
@ Group II — inati
p II — Combination
therapy (IFT + US) 30.00 5.33 40.13 3.17 10.13 4.44 8.56 p <0.05
Group Ih- Ultrasound 63.33+6.78  72.60+4.42  9.27+4.26 8.66 p <0.05
Lateral rotation therapy
®) Group II - inati
p II — Combination
therapy (IFT + US) 61.20 7.94 73.40 4.39 12.20 4.66 10.40 p<0.05
Group Ih- Ultrasound 62.93 + 6.53 73.13 £4.30 10.20 £ 4.05 9.58 p<0.05
Lateral rotation therapy
(L) Group II - Combinati
p ombination
therapy (IFT + US) 60.67 6.94 73.13 4.67 12.47 4.88 10.14 p <0.05

Table 4: Improvement in neck ROM within the two groups.
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Movement Improvement Standard .
parameters Groups Mean Deviation Unpaired t-test p-value
Group I — ultrasound 10.00 592
therapy
Flexion G I binati 2.61 0.0070
roup II — combination
therapy (IFT + US) 12.40 547
Group I — ultrasound 987 494
therapy
Extension 1.92 0.0327
Group II — combination
therapy (IFT + US) 1160 N
Group I — ultrasound 70 402
therapy
Lateral flexion (R) 2.82 0.0042
Group II — combination
therapy (IFT + US) 973 y
Group I — ultrasound 6.93 374
therapy
Lateral flexion (L) 2.95 0.0030
Group II — combination
therapy (IFT + US) g gy
Group I — ultrasound 9.27 426
therapy
Lateral rotation (R) 3.18 0.0018
Group II — combination
therapy (IFT + US) 1288 g %o
Group I — ultrasound 10.20 4.05
therapy
Lateral rotation (L) 3.42 0.0010
Group II — combination
therapy (IFT + US) i’ 58
Table 5: Improvement in neck ROM between the two groups compared.
Mean ROMs of Group I
100
920
80 72.6 73.13
70 63.27 63.33 62.93
60 49.33 534
50 38.4
40 31.47
30
20
10
0
Flexion Extension Lateral Lateral flexion(L) Lateral Lateral
flexion(R) rotation(R) rotation(L)
i pre-treatment u post-treatment
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Mean ROMs of Group 11
100
90
80 734 73.13
70 63.4 61.2 60.67
60 51.2 51.8
50 3850 40.47 4013
40 30.73 30
30
20
10
0
Flexion Extension Lateral flexion(R) Lateral flexion(L) Lateral Lateral
rotation(R) rotation(L)
dpre-treatment  u post-treatment
Mean Improvement in ROMs
20
18
16
14
124 12.47
12 11.6 12.2
10.13 10.2
10 10 i 9.73 9.27
8 7.2 6.93
6
4
2
0
Flexion Extension Lateral flexion(R) Lateral flexion(L) Lateral rotation(R)Lateral rotation(L)
WGroup |l EGroup Il
IV. DISCUSSION

Cervicalgia is a widespread musculoskeletal disorder that affects a significant portion of the population, leading to chronic
discomfort, limited mobility, and impaired daily activities. It is often associated with sedentary lifestyles, prolonged poor posture,
and repetitive strain injuries [1][13]. Physiotherapy interventions, such as Ultrasound Therapy (US) and Interferential Therapy
(IFT), have been extensively used to manage neck pain, aiming to reduce pain, restore function, and improve quality of life [30].

The present study was conducted to compare the effectiveness of Ultrasound Therapy (US) and Combination Therapy
(Interferential Therapy + Ultrasound Therapy, IFT + US) on pain reduction and functional movements in patients suffering from
neck pain. Cervicalgia (neck pain) is a common musculoskeletal disorder characterized by discomfort, restricted cervical mobility,
and functional limitations, often resulting from poor posture, muscle imbalances, or prolonged static positions [1] [13].
Physiotherapy interventions, including Ultrasound Therapy and interferential therapy, have been widely used to manage neck pain
and improving cervical range of motion (ROM) [30] [31]. However, there is limited research comparing the effectiveness of these
modalities used individually or when used in combination along with conventional therapeutic exercises. [32].

In this study, a total of 30 patients diagnosed with neck pain were recruited and randomly divided into two groups, each
consisting of 15 patients. Group 1 received Ultrasound Therapy (US) combined with conventional therapeutic exercises, while
Group 2 was treated with Combination Therapy (IFT + US) along with conventional therapeutic exercises. The treatment was
administered for a duration of 10 days (excluding Sundays), ensuring consistency in the intervention provided to both groups. The
primary outcome measures used to assess treatment effectiveness included the Defense and Veterans Pain Rating Scale (DVPRS)
for pain assessment and neck range of motion (ROM) in all movement planes (flexion, extension, lateral flexion, and rotation).
These measurements were recorded before and after the intervention period for both groups to evaluate the impact of the treatments.

The results of the study revealed that both groups demonstrated statistically significant improvements in pain reduction and
cervical ROM across all movement parameters (p<0.05) after 10 days of treatment. Patients in both Group 1 (US + exercises) and
Group 2 (IFT + US + exercises) reported a decrease in pain intensity and an improvement in cervical mobility, suggesting that both
treatment approaches are beneficial in managing neck pain. However, the findings also indicated that the improvements were more
pronounced and statistically significant in the Combination Therapy (IFT + US) group compared to the other group. This suggests
that adding IFT to US enhances treatment efficacy, leading to better outcomes in terms of pain relief and functional movement
restoration.
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Ultrasound Therapy is a well-established physiotherapy modality that utilizes high-frequency sound waves to penetrate deep
tissues, generating both thermal and non-thermal effects that aid in pain relief, improved blood circulation, reduced muscle stiffness,
and enhanced tissue healing [38]. Several studies have demonstrated that Ultrasound Therapy, when combined with therapeutic
exercises, significantly enhances rehabilitation outcomes.

A study was conducted that investigated the impact of Ultrasound Therapy with cervical exercises and found significant
reductions in pain intensity, along with improvements in cervical range of motion (ROM) and functional mobility in neck pain
patients [39]. Similarly, there is an another study that conducted a randomized controlled trial and reported that the mechanical and
thermal effects of Ultrasound Therapy helped relax muscles and increase tissue extensibility, making it easier for patients to engage
in strengthening and mobility exercises. This suggests that Ultrasound Therapy serves as a valuable adjunct to active rehabilitation
programs [38].

Furthermore, a comperative study was done that compared Ultrasound Therapy alone with Ultrasound Therapy combined
with therapeutic exercises and found that patients in the combined treatment group experienced superior long-term functional
recovery and lower recurrence rates of neck pain symptoms [40]. These findings are further supported by other studies, who
emphasized the importance of strength and endurance training for the cervical and upper back muscles, stating that when integrated
with Ultrasound Therapy, these exercises contribute to better pain relief, improved posture, and enhanced mobility [41].

Additionally, many other studies were also presented that analyzed multiple clinical trials or case studies and concluded that
Ultrasound Therapy alone provides short-term pain relief, but its long-term effectiveness is significantly enhanced when paired
with an active exercise program. While Ultrasound Therapy with exercises has been shown to be effective, research suggests that
adding Interferential Therapy (IFT) to the treatment plan may yield even greater benefits. A study was conducted in order to compare
IFT treatment with placebo treatments, that concluded that IFT significantly decreased neck pain intensity and improved ROM,
suggesting that its ability to modulate pain perception makes it a valuable treatment for neck pain. IFT is a form of electrotherapy
that uses medium-frequency electrical currents to penetrate deeper tissues, promoting pain reduction, muscle relaxation, and
improved neuromuscular control.

A systematic review and meta-analysis reported that the analgesic effects of medium-frequency interferential current therapy
(IFT), when combined with Ultrasound Therapy (US), are significantly enhanced due to the thermal and mechanical effects of
ultrasound, resulting in greater pain reduction and improved cervical function [45]. Supporting this evidence, studies evaluating
Combination Therapy (IFT + US) in conjunction with therapeutic exercises demonstrated superior outcomes in pain relief, mobility,
postural alignment, and overall functional recovery compared to Ultrasound Therapy with exercises alone [32,35]. These benefits
are attributed to complementary physiological mechanisms, where Ultrasound Therapy facilitates deep tissue heating, reduces
muscle stiffness, enhances blood circulation, and accelerates tissue healing, while Interferential Therapy stimulates deep nerve
structures, promoting pain modulation, muscle relaxation, and neuromuscular re-education [35]. Furthermore, IFT has been shown
to enhance neuromuscular activation, enabling more effective participation in therapeutic exercises, thereby improving strength,
endurance, and postural control, which contributes to long-term functional improvements and reduced recurrence of neck pain
symptoms [31,32].

These findings highlight the greater therapeutic benefits of integrating multiple electrotherapy modalities with structured
exercise programs, suggesting that Combination Therapy (IFT + US) with exercises is a more effective approach for managing

chronic non-specific neck pain compared to Ultrasound Therapy with exercises alone.

V.CONCLUSION

The study concludes that both Ultrasound Therapy (US) and Combination Therapy (Interferential Therapy + Ultrasound, or
IFT + US) are effective in reducing pain and improving neck range of motion (ROM) in patients with chronic non-specific neck
pain. However, Combination Therapy proved to be more effective, as patients who received IFT + US experienced greater pain
relief and more significant improvements in mobility compared to those who underwent Ultrasound Therapy alone. This suggests
that the combined effects of Interferential Therapy and Ultrasound Therapy work synergistically to enhance treatment outcomes,
making Combination Therapy a more effective option for managing chronic neck pain and improving functional movement.

V1. ACKNOWLEDGMENT

I am thankful to all the faculty members and my fellow interns of physiotherapy department of Northern Railway Central
Hospital, Delhi and all the participating patients for their active participation throughout the study.

REFERENCES

1. Fandim,Junior V., Renato Nitzsche, Zoe A. Michaleff, Leonardo Oliveira Pena Costa, and Bruno Saragiotto. “The Contemporary Management
of Neck Pain in Adults.” Pain Management, vol. 11, no. 1, 2020, pp. 75-87.

2. Strine, T. W., and J. M. Hootman. “US National Prevalence and Correlates of Low Back and Neck Pain Among Adults.” Arthritis &
Rheumatism, vol. 57, no. 4, 2007, pp. 656—65.

3. Vincent, H. K., M. C. Adams, K. R. Vincent, and R. W. Hurley. “Musculoskeletal Pain, Fear Avoidance Behaviors, and Functional Decline

in Obesity: Potential Interventions to Manage Pain and Maintain Function.” Regional Anesthesia and Pain Medicine, vol. 38, no. 6, 2013, pp.

481-91.

Cohen, S. P. “Epidemiology, Diagnosis, and Treatment of Neck Pain.” Mayo Clinic Proceedings, vol. 90, no. 2, 2015, pp. 284-99.

Binder, A. I. “Neck Pain.” BMJ Clinical Evidence, 2008, p. 1103. Published 4 Aug. 2008.

6. Cote, P, et al. “The Burden and Determinants of Neck Pain in Workers: Results of the Bone and Joint Decade 2000-2010 Task Force on Neck
Pain and Its Associated Disorders.” Journal of Manipulative and Physiological Therapeutics, vol. 32, no. 2 Suppl., 2009, pp. S70-86.

7. Fejer, R., K. O. Kyvik, and J. Hartvigsen. “The Prevalence of Neck Pain in the World Population: A Systematic Critical Review of the
Literature.” European Spine Journal, vol. 15, no. 6, 2006, pp. 834—48.

8. Hoy, D G et al. “The epidemiology of neck pain.” Best practice & research. Clinical rheumatology vol. 24,6 (2010): 783-92.
doi:10.1016/j.berh.2011.01.019.

[JRTI2602113 International Journal for Research Trends and Innovation (www.ijrti.org) b108

a s



http://www.ijrti.org/

10.

11.

12.

13.
14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.
29.

30.

31.

32.

33.

34.
35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

© 2026 IJRTI | Volume 11, Issue 2 February 2026 | ISSN: 2456-3315
Palacios-Cefia, Domingo et al. “Female Gender Is Associated with a Higher Prevalence of Chronic Neck Pain, Chronic Low Back Pain, and
Migraine: Results of the Spanish National Health Survey, 2017.” Pain medicine (Malden, Mass.) vol. 22,2 (2021): 382-395.
doi:10.1093/pm/pnaa368.
Sahbaz, Tugba et al. “The impact of self-reported temporomandibular pain on neck disability in office workers.” Journal of back and
musculoskeletal rehabilitation, 10538127251315829. 25 Mar. 2025.
Peterson, C., J. Bolton, and B. K. Humphreys. “Predictors of Outcome in Neck Pain Patients Undergoing Chiropractic Care: Comparison of
Acute and Chronic Patients.” Chiropractic & Manual Therapies, vol. 20, no. 1, 2012, p. 27.
Cohen, S. P., and W. M. Hooten. “Advances in the Diagnosis and Management of Neck Pain.” BMJ (Clinical Research Ed.), vol. 358, 2017,
p. j3221.
Binder, A. L. “Cervical Spondylosis and Neck Pain.” BMJ, vol. 334, no. 7592, 2007, pp. 527-31.
Guzman, Jaime, et al. “Clinical Practice Implications of the Bone and Joint Decade 2000-2010 Task Force on Neck Pain and Its Associated
Disorders: From Concepts and Findings to Recommendations.” Spine, vol. 33, no. 4S, 2008, pp. S199-5213.
Feller, Daniel et al. “Red flags for potential serious pathologies in people with neck pain: a systematic review of clinical practice guidelines.”
Archives of physiotherapy vol. 14 105-115. 4 Dec. 2024.
Garra, G., et al. “Heat or Cold Packs for Neck and Back Strain: A Randomized Controlled Trial of Efficacy.” Academic Emergency Medicine,
May 2010.
Gross, A., et al. “Patient Education for Neck Pain.” The Cochrane Database of Systematic Reviews, vol. 3, 2012, CD005106.
Strudwick, K., et al. “Review Article: Best Practice Management of Neck Pain in the Emergency Department (Part 6 of the Musculoskeletal
Injuries Rapid Review Series).” Emergency Medicine Australasia, vol. 30, no. 6, Dec. 2018, pp. 754—72.
Khwaja, S. M., M. Minnerop, and A. J. Singer. “Comparison of Ibuprofen, Cyclobenzaprine, or Both in Patients with Acute Cervical Strain:
A Randomized Controlled Trial.” Canadian Journal of Emergency Medicine, vol. 12, no. 1, Jan. 2010, pp. 39-44.
Sterling, M., et al. “Best Evidence Rehabilitation for Chronic Pain Part 4: Neck Pain.” Journal of Clinical Medicine, vol. 8, no. 8, 2019, p.
1219.
De Zoete, R.M.J. et al.“The Effectiveness of Aerobic versus Strengthening Exercise Therapy in Individuals with Chronic Whiplash-Associated
Disorder: A Randomised Single Case Experimental Design Study.” Disability and Rehabilitation, vol. 45, no. 21, 2022, pp. 3519-28.
De Zoete, R. M. J., et al. “The Effectiveness of General Physical Exercise for Individuals with Chronic Neck Pain: A Systematic Review of
Randomised Controlled Trials.” European Journal of Physiotherapy, vol. 22, no. 3, 2019, pp. 141-47.
Anderson, Bryan G et al. “Effects of Cervical Spine Exercise Protocol on Neck Pain, Pericervical Muscle Endurance, and Range of Motion
in Medical Students: A Prospective Study.” Cureus vol. 14,7 €27160. 22 Jul. 2022.
Loreto, Alfredo, et al. "The Effects of Cervical Spine Mobilization vs Manipulation on Pain, Disability, and Satisfaction in Subjects with Non-
specific Mechanical Neck Pain." Physical Therapy Rehabilitation Science, vol. 13, 2024, pp. 261-271.
Nambi, Gopal, et al. "Comparative Effectiveness of Cervical vs Thoracic Spinal-Thrust Manipulation for Care of Cervicogenic Headache: A
Randomized Controlled Trial." PLOS ONE, vol. 19, 2024, e0300737.
Cramer, H., et al. “Thermotherapy Self-Treatment for Neck Pain Relief: A Randomized Controlled Trial.” European Journal of Integrative
Medicine, vol. 4, 2012, pp. E371-E378.
Martimbianco, Ana Luiza C et al. “Transcutaneous electrical nerve stimulation (TENS) for chronic neck pain.” The Cochrane database of
systematic reviews vol. 12,12 CD011927. 12 Dec. 2019.
Kroeling, P., et al. “Electrotherapy for Neck Pain.” The Cochrane Database of Systematic Reviews, vol. 2013, no. 8, 2013, CD004251.
Hsueh, T. C,, et al. “The Immediate Effectiveness of Electrical Nerve Stimulation and Electrical Muscle Stimulation on Myofascial Trigger
Points.” American Journal of Physical Medicine & Rehabilitation, vol. 76, no. 6, 1997, pp. 471-76.
Qing, W., et al. “Effect of Therapeutic Ultrasound for Neck Pain: A Systematic Review and Meta-Analysis.” Archives of Physical Medicine
and Rehabilitation, vol. 102, no. 11, 2021, pp. 2219-30.
Albornoz-Cabello, M., et al. “Immediate Clinical Benefits of Combining Therapeutic Exercise and Interferential Therapy in Adults with
Chronic Neck Pain: A Randomized Controlled Trial.” European Journal of Physical and Rehabilitation Medicine, vol. 57, no. 5, 2021, pp.
767-74.
Almeida, T. F., et al. “The Effect of Combined Therapy (Ultrasound and Interferential Current) on Pain and Sleep in Fibromyalgia.” Pain, vol.
104, no. 3, 2003, pp. 665-72.
Fuentes, J. P., et al. “Effectiveness of Interferential Current Therapy in the Management of Musculoskeletal Pain: A Systematic Review and
Meta-Analysis.” Physical Therapy, vol. 90, 2010, pp. 1219-38.
Kisner, C., and L. Colby. Stretching for Impaired Mobility. Therapeutic Exercise, F.A. Davis Company, 2012, pp. 108-12.
Moretti, F. A., et al. “Combined Therapy (Ultrasound and Interferential Current) in Patients with Fibromyalgia: Once or Twice a Week?”
Physiotherapy Research International, vol. 17, no. 3, 2012, pp. 142—49.
Qing, Wanyi, et al. “Effect of Therapeutic Ultrasound for Neck Pain: A Systematic Review and Meta-Analysis.” Archives of Physical
Medicine and Rehabilitation, vol. 102, 2021.
Bodhale, A., and N. Bedekar. “Comparison of Effects of Interferential Therapy (IFT) and Combination Therapy (IFT + Ultrasound Therapy)
on Pain, Range of Motion, and Function in Patients with Osteoarthritis of Knee: A Hypothesis.” Journal of Medical Thesis, vol. 3, no. 2, 2015,
pp. 3-7.
Ebadi, S., et al. “The Effect of Continuous Ultrasound on Chronic Non-Specific Low Back Pain: A Single Blind Placebo-Controlled
Randomized Trial.” BMC Musculoskeletal Disorders, vol. 13, 2012, p. 192.
Shaju, F. “A Comparative Study between Combinations of Ultrasound Therapy with Active Chin Tuck Exercise and Ultrasound Therapy with
Sub Occipital Muscle Release in the Management of Non-Specific Neck Pain Due to Sub Occipital Muscle Tightness among Computer
Professionals.” MOJ Orthopedics & Rheumatology, 2016.
Borisut, S., et al. “Effects of Strength and Endurance Training of Superficial and Deep Neck Muscles on Muscle Activities and Pain Levels
of Females with Chronic Neck Pain.” Journal of Physical Therapy Science, vol. 25, no. 9, 2013, pp. 1157-62.
Antari, N. K. A. J., A. A. G. A. P. Negara, and M. H. S. Nugraha. “Combination of Ultrasound Therapy, Muscle Energy Technique, and
Sustained Natural Apophyseal Glides in Non-Specific Neck Pain — A Case Series.” Journal of Vocational Health Studies, vol. 7, no. 1, July
2023, pp. 63-67.
Kumar, Dr, Navneet Badoni, and Siddhartha Sen. "Postural Correction in Patients with Neck Pain." 2021.
Sheikh, Sophia et al. “Comparing Pain Intensity Using the Numeric Rating Scale and Defense and Veterans Pain Rating Scale in Patients
Revisiting the Emergency Department.” Cureus vol. 13,8 e17501. 27 Aug. 2021,
Polomano, Rosemary C et al. “Psychometric Testing of the Defense and Veterans Pain Rating Scale (DVPRS): A New Pain Scale for Military
Population.” Pain medicine (Malden, Mass.) vol. 17,8 (2016): 1505-19.
de la Barra O, Hernan Andrés, Leiva Alfaro, Alfaro Lillo C, Alvarez D, Pizarro B. “Effectiveness of Combined Therapy in Physical Therapy
for the Management of Musculoskeletal Pain: A Systematic Review and Meta-Analysis.” Physiotherapy Quarterly vol. 32 (2024): 1-18.
doi:10.5114/pg/163383.

[JRTI2602113 International Journal for Research Trends and Innovation (www.ijrti.org) b109



http://www.ijrti.org/

