
Alaa Samir Mohamed/Afr.J.Bio.Sc. 6(Si3) (2024)                                 ISSN: 2663-2187 

 
 

3721-4621.2024.Si3/AFJBS.6.78044https://doi.org/10. 

 

Effect of Interferential Current on Pain, Pressure Pain Threshold, 

and Cervical Range of Motion in Myofascial Pain Syndrome: A 

Randomized Clinical Trial 
 

Alaa Samir Mohamed1, Soheir Shehata RezkAllah2, Ghada Abdelmoniem Abdallah3, 

Amr Saadeldeen Shalaby4 

 
1. Assistant Lecturer of Physical Therapy, Department of Basic Science, Faculty of Physical Therapy, Cairo 

University, Giza, Egypt. 

2. Professor of Physical Therapy, Department of Basic Science, Faculty of Physical Therapy, Cairo University, 

Giza, Egypt. 

3. Assistant Professor of Physical Therapy, Department of Basic Science, Faculty of Physical Therapy, Cairo 

University, Giza, Egypt. 

4. Assistant Professor of Physical Therapy, Department of Basic Science, Faculty of Physical Therapy, Cairo 

University, Giza, Egypt. 

 

Corresponding author: Alaa Samir Mohamed 

E-mail: alaa.samir@cu.edu.eg 

 

Article Info 

_________________ 

Volume 6, Issue Si3, May 2024 

Received: 09 March 2024 

Accepted: 19 May 2024 

Published: 15 Jun 2024 

 
doi:10.48047/AFJBS.6.Si3.2024.1264-1273 

 

 

 

 

 

 

 

 

 

 

 

Abstract  

Introduction: Interferential current (IFC) is a medium-frequency alternating 

current that is widely used for pain modulation. Myofascial pain syndrome 

(MPS) is a common form of chronic musculoskeletal pain characterized by the 

development of myofascial trigger points (MTrPs). Till date the effect of IFC on 

pain modulation has not been confirmed 

Objective: To examine the effect of IFC on pain, pressure pain threshold (PPT), 

and active cervical lateral flexion range of motion (ROM) in participants with 

latent MTrPs in the upper trapezius. 

Material and methods: Thirty-four MPS participants with latent MTrPs in the 

upper trapezius were recruited in the study, and randomly assigned into two 

equal groups. Group A received IFC and standard treatment, while group B 

received placebo IFC and standard treatment three sessions per week for four 

consecutive weeks. Pain intensity using visual analogue scale, PPT using 

pressure gauge algometer, and active cervical lateral flexion ROM using smart 

phone inclinometer application were assessed before and after the treatment.  

Results: There were statistically significant improvements in pain intensity, 

PPT, active cervical lateral flexion ROM in both directions in groups A & B 

post-treatment compared with pretreatment (p values were 0.001). 

There were statistically significant improvements in pain intensity, PPT and 

active cervical lateral flexion ROM to the contralateral side in group A as 

compared to group B in favor to group A (P values were 0.001).  

Conclusion: IFC may improve pain intensity, PPT, and active cervical lateral 

flexion ROM to the contralateral side in the management of latent MTrPs in the 

upper trapezius. 
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INTRODUCTION  

Interferential current (IFC) utilizes two asynchronous interfering medium-frequency 

alternating currents (1 to 10 KHz) to produce a low-frequency current that has unique 

properties. The frequency of the resultant current is equal to the difference between the 

frequencies of the two original currents (1).  

As it exhibits the advantageous features of facing less skin impedance, deep penetration, and 

high levels of comfort compared to other pain-modulating currents (1), IFC is commonly used 

in treating musculoskeletal pain and injuries (2). It has been used previously in the treatment of 

chronic muscular pain (2-4) and myofascial pain syndrome (MPS) (5,6). 

Myofascial pain syndrome is a common form of chronic musculoskeletal pain that contributes 

to a significant financial burden and job-related disability (7). According to Ezzati et al., MPS 

represents the most common disorder in patients with chronic non-specific neck pain (NSNP) 
(8).  

The presence of a palpable hyperirritable nodule in a taut band of skeletal muscle fiber, 

known as myofascial trigger points (MTrPs), is the main characteristic feature of MPS. 

MTrPs are typically accompanied with tenderness, spasms, restricted movement and referred 

pain (7). MTrPs that can be clinically categorized according to the characteristics of pain as 

either active or latent (9) are usually seen or observed in the upper fibers of the trapezius 

muscle (10). The active MTrPs refer pain during activity and rest without any pressure, while 

the latent MTrPs are painful only when palpated. Both active and latent MTrPs prevent full 

muscle lengthening, and induce muscle weakness, pain, and discomfort in the cervical and 

shoulder regions (9). Evidence regarding the effectiveness of IFC on pain modulation has not 

been confirmed up till now. This might be attributed to multiple factors, such as a limited 

number of studies, inappropriate use of the parameters, or improper study design, such as the 

absence of a control group that receives standard treatment in many clinical trials (2). 

According to Hussein et al. (2), further researches are needed to establish the evidence 

regarding the effectiveness of IFC in pain management. 

Objective 

The aim of the current study was to investigate the effect of IFC on pain intensity, pressure 

pain threshold (PPT) and active cervical lateral flexion range of motion (ROM) on upper 

trapezius latent MTrPs in participants with MPS. 

 

MATERIAL AND METHODS 

Study design 

A double-blind, randomized, controlled study design was utilized to investigate the aims of 

the study. The current study was approved by the Research Ethical Committee of the Faculty 

of Physical Therapy, Cairo University (approval no: P.T. REC/012/003591), and the study 

was prospectively registered at the Clinical Trial Registry (NCT05275634). The study was 

conducted between June 2022 and January 2023 at the outpatient clinic of the Faculty of 

Physical Therapy, Cairo University, Egypt. 

Participants and randomization 

Thirty-four participants (23 female and 11 male) with MPS presenting nonspecific 

mechanical neck pain, referred by a physician, were recruited in the current study after being 

tested for recruitment eligibility. The inclusion criteria were as follows: 1) age from 18-29 

years old, 2) normal Body Mass Index (from18.5-24.9 kg\m2), 3) latent MTrPs in upper 

trapezius muscle for at least three months duration, 4) pain elicited with pressure, local twitch 

response, jump sign, limited ROM and referred pain over the lateral aspect of the upper 

trapezius fibers and superiorly to the ipsilateral occiput. The exclusion criteria were as 
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follows: 1) onset of neck pain less than 3 months, 2) history of a whiplash injury, 3) cervical 

radiculopathy and/or cervical disc lesion, 4) cervical spondylolisthesis, 5) fractures of the 

cervical spine, 6) history of cervical spine surgery, 7) multiple sclerosis, 8) thyroid 

dysfunction, 9) rheumatologic condition as rheumatoid arthritis, poly-articular osteoarthritis, 

and advanced cervical spine degenerative diseases, 9) physical therapy intervention during the 

previous six months, 10) skin disease and impaired sensation, 11) phobia of using electrical 

current, 12) pregnancy, thrombosis, tumor and pacemaker, 13) administration of regular 

analgesic drugs or any medications that affect skin sensation. Eligible participants signed a 

consent form before being formally recruited in the study. 

Participants were randomly and equally assigned into two groups using random number 

generator, and the group codes were concealed within consecutively numbered, closed, and 

opaque envelopes. The randomization was executed by a researcher who was not involved in 

participant recruitment, treatment, or evaluation of participants. Both groups received 

standard MTrPs treatment in the form of active cervical ROM, stretching and postural 

correction exercises. They received 12 sessions, 3 sessions/ week for 4 weeks. In addition to 

the standard treatment, group A, (10 females and 7 males), received IFC with carrier 

frequency 4 KHz, while group B, (13 females and 4 males), received placebo IFC. A 

flowchart (Figure 1) illustrates the process of participants' recruitment and randomization. 

Outcome measures  

Demographic data (age, height, weight, and BMI) were measured and recorded for all 

participants before enrollment in the treatment sessions. The study participants underwent 

assessment twice. The first assessment was performed just before stating the treatment 

sessions and the second assessment was carried out just after finishing the treatment sessions. 

Both participants and the evaluator were blinded to the treatment throughout the study. Pain 

intensity, the primary outcome, was measured using visual analogue scale which is valid and 

reliable for pain assessment (11).  VAS is made up of a scaled line; one end of the line refers to 

no pain and the other end refers to the most severe pain. The participants were instructed to 

put a vertical mark on the point that indicates their pain intensity level and the examiner 

measures the distance from the mark to the left side. The secondary outcome measures were 

PPT and active cervical lateral flexion ROM. 

Pressure pain threshold 

Pain pressure threshold, as indicator of muscle tenderness and MTrPts sensitivity, was 

assessed using pressure gauge algometer (Baseline®, FEI Inc., White Plains, NY, USA), that 

is valid to identify the force and /or pressure eliciting a PPT and has a high inter-examiner 

reliability. The ICC was 0.91 (95% CI 0.82, 0.97) (12, 13). 

With the participant in a relaxed sitting position, the latent MTrP in the upper trapezius was 

localized by pincer palpation and marked with a pen mark. The tip of the algometer’s probe 

was applied over the MTrP perpendicularly, and the therapist applied a gradually increasing 

pressure until the patient started to perceive pain. The algometer’s reading was recorded as the 

PPT over this point. The procedure was repeated three times with 30 seconds interval in 

between. The mean of the three measurements was calculated and recorded as the final value 

of PPT (14). 

 Active cervical lateral flexion ROM 

 Active cervical lateral flexion ROM was assessed by smart phone clinometer application. 

The Clinometer application is a valid instrument for measuring active cervical ROM and has 

moderate to excellent reliability, with ICC ranging between 0.774 and 0.928 (15). The smart 

phone was kept steady by using a strap attached to the phone cover. The strap was used to 

secure the smartphone on participant’s head and prevent unwanted errors or drifts when being 

held by the therapist.  
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With the patient comfortably seated on a back chair and both hands resting on his/her thighs, 

the smartphone was securely fixed to the patient’s forehead with a strap at the level of the 

forehead. The phone was positioned and adjusted to ensure that the indicator of the 

application was aligned with the patient’s tip of nose and is currently reading zero. The 

patient’s trunk was stabilized to the back of the seat using a strap to prevent trunk movement 

during the test.  

Cervical lateral flexion was performed in the frontal plane while the head remaining in the 

sagittal neutral position. Participants were asked to move their head in lateral flexion 

movement to one side till the limit of pain, and the degree of lateral flexion of the neck was 

recorded. The same procedure was repeated for the other side. Level of shoulder must be 

unchanged during the assessment. This procedure was repeated thrice on either side to obtain 

the mean of the three trials.  

Intervention 

Initially, the participants received the following instructions: avoid prolonged fixed neck 

position, change neck position regularly, avoid bad posture of the neck and avoid heavy 

weightlifting over head or shoulders then participants were educated about IFC, active 

cervical ROM, stretching exercises and postural correction exercises (16). 

The standard treatment was administrated prior to IFC. All treatment procedures in both 

groups were applied by the first investigator using the same electric stimulation unit (Gymna 

duo 400®, Gymna Uniphy N.V., Bilzen, Belgium).  

Standard treatment 

Active cervical ROM exercises 

Cervical ROM exercises involved movements of the head in the three planes of motion. For 

cervical flexion, participants were asked to raise the head up while keeping the chin tucked in 

from supine lying position. For cervical extension, participants were asked to raise the head 

backwards from prone lying position. For cervical lateral flexion, participants were asked to 

raise the head sideways from pillow from side lying position and repeat the same for the other 

side. For cervical rotation, participants were asked to raise the head off from the bed and 

rotating it to one side and repeat the same for the other side. These exercises were performed 

three sets of ten repetitions (17). 

Stretching exercises 

The suboccipital muscles stretch 

The participants were in sitting position and the therapist stood behind the participants. The 

therapist identified the spinous process of the second cervical vertebra and stabilized it with 

his thumb. The participants were asked to gradually nod their head. The therapist guided the 

movement by placing the other hand across the participants' forehead. The exercise was 

performed three times with holding 30 second for each time (18). 

The pectoral muscles stretch 

The participants were in sitting position with the hands clasped behind their head. The 

therapist stood behind the participants and grasped their elbows. The therapist asked the 

participants to breathe in and brought their elbows out to the side. The therapist held the 

elbows at the end point as the participants breathed out. As the participants repeated the 

inhalation, the therapist again moved the elbows up and out to the end of the available ROM 

and held as the participants breathed out. The exercise was performed three times for 30 

second each time (18). 

Postural correction exercises 

The Participants were in proper sitting position and performed two major exercises. The first 

exercise was for the retraction of the cervical spine. Participants were asked to retract their 

head and neck into a position in which their head was positioned over the thorax and held this 

position for ten second. The second exercise was for the retraction of the scapulae. 
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Participants were asked to take a deep breath and expand their chest, retract their shoulders 

backward, draw their scapulae close to each other and hold for ten second. Posture correction 

exercises were performed three sets of ten repetitions.  (19). 

Interferential current application 

Participants were lying in supine lying position to reduce tension in upper trapezius. Two self-

adhesive silicon electrodes were applied on either side of the MTrP of the upper trapezius 

muscles, so that one was located on C7 spinous process and the other on the supraspinatus 

fossa (20). 

Group A received IFC treatment with carrier frequency of 4 KHz, and beat frequency of 15 

Hz for 45 minutes. The current amplitude was increased gradually until the patient felt strong 

comfortable tingling sensation throughout the session time. Participants in group B received 

placebo IFC with the same IFC parameters as group A, but the current amplitude wasn't raised 

and the participants was told that he/she may or may not feel any sensation at the application 

site of the electrodes. The screen of the equipment was kept hidden of the patient’s eyes (21). 

Statistical analysis 

Data analysis was conducted by a statistician blinded to patients’ allocation. Data were 

expressed as mean ± SD. Un-paired t-test was used to compare between participants 

demographic data of the two groups. MANOVA of mixed 2 x 2 design was performed to 

compare within and between groups’ effects for all measured variables. Statistical package for 

the social sciences computer program (version 20 for Windows; SPSS Inc., Chicago, Illinois, 

USA) was used for data analysis. The p less than or equal to 0.05 was considered significant. 

Results  

In the current study, no cases of dropouts were reported. None of the participants crossed over 

groups during the study. Additionally, after the IFC application, no adverse effect was noted 

in any case. 

Demographic data showed non-significant differences between both groups in terms of age, 

height, weight, and BMI (Table 1).  

 

Table (1): Participants’ demographic characteristics at baseline.  

 Group A  Group B t-

value 

p-

value 

Significance 

Age (years) 20.8±1.6 20±1.2 1.325 0.194 N.S 

Height (cm) 167.8±8.1 167±8.2 0.295 0.770 N.S 

Weight (kg) 62.8±6.9 61.3±9.5 0.517 0.609 N.S 

BMI (kg/m2) 22.3±1.8 21.9±2.5 0.448 0.657 N.S 

Sex  Females 

         Males 

10 (59%) 

7 (41%) 

13(76.5%) 

4 (23.5%) 

χ2 = 

1.2 
0.271 

N.S 

Data represented as mean ± standard deviation or number (percentage), χ2: chi squared value, N.S: non-

significant, p-value: probability value 

 

Effects of IFC on pain intensity, pressure pain threshold and active cervical lateral 

flexion ROM 

Within-group comparison of pain intensity showed a significant improvement between pre- 

and post-treatment values in both groups (p values were 0.001, 0.001). Between-groups 

comparison of pain intensity showed non-significant differences between the two groups in 

the pre-treatment measurement, while post-treatment showed significant differences in favor 

of group A (p values were 0.548, 0.001 respectively) (Table 2). 

Within-group comparison of PPT showed a significant difference between pre- and post-

treatment values in both groups (p values were 0.001, 0.001). Between-groups comparison of 

PPT showed non-significant difference between the two groups in the pre-treatment 
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measurement, while post-treatment showed significant difference in favor of group A (p 

values were 0.105, 0.001 respectively) (Table 2). 

Within-group comparison of active cervical lateral flexion ROM to the same side showed 

significant difference between pre- and post-treatment values in both groups (p values were 

0.001, 0.001). Between-groups comparison of active cervical lateral flexion ROM to the same 

side showed non-significant difference between the two groups in the pre- and post-treatment 

measurement (p values were 0.886, 0.291 respectively) (table 2).  

Within-group comparison of active cervical lateral flexion ROM to the contralateral side 

showed significant difference between pre- and post-treatment values in both groups (p values 

were 0.001, 0.001). Between-groups comparison of active cervical lateral flexion ROM to the 

contralateral side showed non-significant difference between the two groups in the pre-

treatment measurement, while post-treatment showed significant difference in favor of group 

A (p values were 0.226, 0.001 respectively) (table 2).  

 

Table (2): Comparison between pre- and post-study mean values of pain, pressure pain 

threshold and active cervical lateral flexion between and within groups 

Measured variables Group A Group B P-value 

Pain (mm) 

Pre-study  
 

73 ± 13 

 

76 ± 15 

 

0.548 

 

Post-study  14 ± 10 45 ± 13 0.001*  
% of change 81% 41%  

(P-value) 0.001* 0.001*  

PPT (kg) 

Pre-study 

 

 

Pre-study 

 

 

0.9 ± 0.3 

 

0.7 ± 0.3 

 

0.105 

 

 

 
Post-study 

 
2.3 ± 0.77 1.4 ± 0.4 0.001* 

 % of change 155% 100%  

(P-value) 0.001* 0.001*  

Lateral flexion to the same 

side (degrees) 

Pre-study 

 

 

 

36.6 ± 2.3 

 

 

36.4 ± 4.5 

 

 

0.886 

 

 

 Post-study 

 
41.4 ± 3 40.2 ± 3.3 0.291 

 % of change 13% 10.4%  

(P-value) 0.001* 0.001*  

Lateral flexion to the 

contralateral side (degrees) 

Pre-study 

 

 

 

32.6 ± 2.9 

 

 

31.1 ± 4 

 

 

0.226 

Post-study 

 
43 ± 1.7 37.3 ± 3.8 0.001* 

 % of change 31.9% 20%  

(P-value) 0.001* 0.001*  
Data is represented as mean ± standard deviation, P-value: probability value, *: significant, PPT: pressure pain threshold 

 

Discussion 
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This study investigated the effect of IFC on pain intensity, PPT and active cervical lateral 

flexion ROM in participants with latent MTrPs of the upper trapezius muscle. Both groups 

showed significant improvements regarding all concerned measured outcomes, yet IFC was 

more effective in improving pain, PPT, and active cervical lateral flexion ROM to the 

contralateral side. 

The findings of the current study could be explained as IFC induces stimulation of supraspinal 

level of pain killers that might lead to delayed onset but long-lasting pain relief (1). The 

relaxation of muscle tension and consequently the improvement in ROM could be attributed 

to the secondary effects of pain relief. The reduction of pain could break the pain-spasm cycle 

and enhance normal pain-free movement. When the pain subsides, the patient could 

eventually move the neck in lateral flexion to the contralateral side without the burden of pain 

felt previously (22,23). 

Electric stimulation is proposed to physiologically suppress the sympathetic nerve fibres in 

the tiny arterioles in the muscular belly, which would reduce sympathetic tonus and increase 

local blood flow. This process has been proposed as the primary contributor to elevated tissue 

oxygen levels and, as a result, to a clinical reduction in the pain-spasm-pain cycle (24,25). 

The improvement in pain perception and active cervical lateral flexion to the contralateral side 

observed in the current study was supported by earlier findings reported by Dissanayaka et al., 
(26) where 105 patients with upper trapezius active MTrPs demonstrated significant 

improvement in pain intensity and cervical ROM in the group received IFC with standard 

physical therapy treatment compared to the group who received standard physical therapy 

treatment only. 

Furthermore, Sutariya and Shukla (17) compared the effect of IFC versus shortwave diathermy 

on pain intensity; PPT and neck function in patients with mechanical neck pain and concluded 

significant improvement in the measured variables, with superiority in the outcomes in the 

IFC group. 

In the same line, Takla (27) investigated the effect of TENS and IFC in the management of 

upper trapezius MTrPs. IFC group demonstrated more improvement in PPT and cervical 

ROM when compared to control group. It is worthy to mention that IFC used by Takla was 

applied in combination with ultrasound therapy.  

Additionally, Acedo et al., (20) presented the efficacy of IFC therapy on the upper trapezius 

MPS. Sixty four females with NSNP were assigned into two groups: one receiving TENS and 

the other receiving IFC. The IFC group showed more significant improvement in terms of 

pain intensity and muscle tension.  

Moreover, Kim et al., (28) studied the effects of TENS and IFC on MPS. Twenty patients with 

upper trapezius MTrPs demonstrated significant change in both groups with favor of the IFC 

group which indicates that IFC is more effective in pain control. 

In line with the current study findings, the improvement in pain perception noted in the 

current study was supported by earlier findings reported by Albornoz-Cabello et al., (29), 

where 49 subjects with chronic NSNP demonstrated more decrease in pain intensity in the 

group received IFC with therapeutic exercises compared to the group who received 

therapeutic exercises only while, cervical side bending not significantly changed which is not 

in agreement with the current study. In this study the placement of the electrodes, beat 

frequency and the duration of IFC were different than those used in the current study.  

On the other hand, Dhawan and Bhardwaj (30) found that IFC not significantly improve pain 

intensity and cervical contralateral side bending in 42 subjects with active MTrPs in the upper 

trapezius. However, their study differs from the current study in the placement of the 

electrodes and the duration of IFC.  In addition, Dhawan and Bhardwaj used beat frequency 

(10Hz) to treat active MTrPs. According to guidelines, lower frequency currents are 

recommended when treating chronic pain such as the condition with latent MTrPs (1, 31). 
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Study limitations 

The current study has encountered a number of limitations including; lack of long term follow 

up to confirm if the improvement was maintained after cessation of treatment sessions and for 

how long would it be still appreciated by the participants. Future work is needed to evaluate 

the long term effects of FC. The wide range of stimulation parameters that could be used with 

IFC makes the presented results of the current study limited to the parameters adopted by the 

authors. Research using other combination of parameters need to be conducted to clarify the 

best combination needed for better results. The present study used a unidimensional 

measurement of pain on a 100-mm visual analog scale, and this captures only a self-reported 

unidimensional assessment of pain. 

 

Conclusions  

Interferential current reduce pain intensity, improves PPT, and active cervical lateral flexion 

ROM when treating participants with latent MTrPs in upper trapezius muscle. 

 

Clnical implications 

Physical therapists who treat patients with latent MTrPs which inducing neck pain and 

affecting active cervical lateral flexion ROM are advised to add IFC with low beat frequency 

to their standard program of treatment to obtain better results.  
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