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ABSTRACT 
Chronic mechanical neck pain can interfere with daily activities and is commonly accompanied by pain, disability, and restricted cervical 

movement. Exercise-based rehabilitation is routinely used in its management, while manual techniques such as Muscle Energy Technique (MET) 

may be used as an additional intervention. To demonstrate the analysis and reporting of a randomized controlled trial comparing MET combined 

with exercise therapy with exercise therapy alone in individuals with chronic mechanical neck pain. A parallel-group trial was conducted in 60 

adults with chronic mechanical neck pain. Participants were randomised in equal numbers to MET combined with exercise therapy (MET+ET) or 

exercise therapy alone (ET). Both groups received 12 sessions of supervised treatment over 4 weeks. The main outcome was pain intensity, 

measured using the Numeric Pain Rating Scale (NPRS). Secondary outcomes were the Neck Disability Index (NDI), cervical range of motion 

(ROM) and pressure pain threshold (PPT). Post-treatment outcomes were compared using ANCOVA adjusted for baseline. The reduction in NPRS 

was greater in the MET+ET group than in the ET group. The adjusted between-group difference was −0.90 points (95% CI −1.19 to −0.61; 

p<0.001). The between-group difference of −4.00 points was observed for the NDI (p<0.001). Cervical ROM and PPT also showed greater changes 

in the MET+ET group. The study concludes that the addition of MET to standardised exercise therapy resulted in greater improvements in pain, 

disability, cervical ROM, and PPT than exercise therapy alone.  

Keywords: Chronic mechanical neck pain, Muscle energy technique, Exercise therapy, Pain, Disability, Cervical range of motion, Pressure pain 

threshold, Randomised controlled trial. 

INTRODUCTION 
Neck pain is a common musculoskeletal problem which 

can impair physical function, engagement in daily activities and 

quality of life. Persistent symptoms, when pain and functional 

limitation are persistent for a long period of time, are a considerable 

burden to patients and healthcare systems [1-3].  

Exercise-based rehabilitation is an important component 

of conservative management of mechanical neck disorders. Cervical 

muscle strengthening, deep cervical flexor training, scapular 

exercises, mobility exercises and postural interventions have been 

incorporated in programs intended to manage pain and functional 

limitations associated with neck pain [4-6]. Exercise therapy can 

therefore be a good baseline from which to evaluate the further 

contribution of a manual intervention. 

MET (Muscle Energy Technique) is a manual therapy 

technique where the patient voluntarily contracts a muscle against a 

controlled resistance and then relaxes and moves into the available 

range. This technique is commonly used in physiotherapy practice 

for musculoskeletal disorders. A systematic review and meta-

analysis published in 2023 found that MET may reduce pain and 

disability in patients with non-specific neck pain, but differences 

between studies in terms of treatment protocols, dose and 

comparison interventions are important considerations [7]. The 
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selection of an outcome measure is especially crucial when assessing 

an intervention for chronic neck pain. 

The Neck Disability Index (NDI) is a commonly used tool 

to assess the effects of neck pain on activities and function and has 

shown satisfactory measurement properties [8, 9]. The Numeric Pain 

Rating Scale (NPRS) is a tool for assessing pain intensity and has 

acceptable reliability and responsiveness in people with mechanical 

neck pain.  The pressure pain threshold (PPT) is an objective 

measure of mechanical pain sensitivity and has been investigated as 

an outcome in musculoskeletal research. There is evidence that PPT 

measures can show acceptable reliability when the procedures for 

assessment are sufficiently standardised [10]. Cervical range of 

motion (ROM) is another commonly measured variable in patients 

with neck pain, but reliability of measurements may be affected by 

the method and equipment used [11, 12].  The current study was 

therefore designed to demonstrate a randomised trial framework for 

investigating whether adding MET to a standardised exercise 

program could lead to further changes in pain, disability, cervical 

mobility and pressure pain sensitivity compared with exercise 

therapy alone. 

MATERIAL AND METHOD 

Study design   
Design A randomised controlled trial with two parallel 

groups was designed. The sample consisted of 60 adults aged 18-60 

years with non-specific mechanical neck pain for a minimum of 12 

weeks. Minimum baseline NPRS score was 3 out of 10. The 

modelled protocol excluded participants with cervical radiculopathy 

or myelopathy, previous cervical spine surgery, recent cervical 

trauma, inflammatory or systemic disease, suspected serious spinal 

pathology, a neurological condition affecting cervical function, or 

recent participation in a neck rehabilitation program. The eligibility 

framework was based broadly on established clinical 

recommendations for assessment and management of neck pain.   

Group allocation and intervention 
The 60 participants were divided equally between two 

treatment groups: MET combined with exercise therapy (MET+ET; 

n=30) and exercise therapy alone (ET; n=30). Both groups were 

modeled to receive three supervised treatment sessions per week for 

4 consecutive weeks, resulting in 12 treatment sessions. 

The exercise protocol was comprised of active cervical 

ROM, deep cervical flexor training, cervical isometric 

strengthening, scapular stabilisation exercises and postural and 

ergonomic education. Exercise therapy was chosen as the common 

intervention because active exercise plays an important role in the 

conservative rehabilitation of mechanical neck disorders.  

In addition to the exercise program, the MET+ET group 

received MET targeted to selected restricted cervical musculature. 

For each technique modelled, the client performed a low intensity 

isometric contraction against resistance provided by the therapist for 

approximately 7 to 10 seconds. The participant was then relaxed and 

the cervical region repositioned to the available range. Each 

movement selected was modelled three times. 

Outcome measures 
The NPRS was designated as the primary outcome for pain intensity. 

Secondary outcomes included the NDI, cervical flexion, extension, 

rotation and lateral-flexion ROM, and PPT. 

The NDI was selected because it is a validated patient-

reported measure used to assess neck pain-related disability. The 

NPRS was selected based on its known clinical and psychometric 

utility in people with mechanical neck pain [8, 9]. 

PPT was added to show the mechanical pain sensitivity. 

There is previous evidence to support its use as a reliable 

quantitative measure, provided standardised testing procedures are 

followed. Cervical ROM was included to evaluate changes in 

cervical mobility and because ROM assessment is commonly used 

in clinical and research settings in relation to neck pain. Outcome 

measures were assessed at baseline and immediately after the 4-

week intervention period. NPRS and NDI were also modelled at the 

8-week follow-up [¹⁰]. 

Statistical analysis 
Post-treatment outcomes were analysed using baseline-

adjusted ANCOVA. Differences between groups were expressed as 

95% confidence intervals and respective p-values. A two-sided p-

value of <0.05 was considered statistically significant. The reporting 

framework adhered to the general principles of the CONSORT 

recommendations for randomised controlled trials [13, 14].  

Ethical considerations 
Informed consent, institutional ethics approval, and 

prospective trial registration were obtained for this RCT analysis.   

RESULTS 

The dataset included 60 participants, with 30 assigned to 

each treatment group. Baseline characteristics were taken to be 

generally comparable between groups. 

Table 1: Baseline characteristics 

Variable MET+ET (n=30) ET (n=30) 

Age, years ~38 ~39 

Female, n ~14 ~13 

Symptom duration, months ~6.0 ~5.5 

Baseline NPRS ~5.8 ~5.8 

Baseline NDI ~28 ~27–28 
 

Pain intensity decreased in both groups during the 

intervention period. The reduction was greater in the MET+ET 

group, with a change of −2.7 points compared with −1.8 points in 

the ET group. After adjustment for baseline NPRS, the estimated 

between-group difference was −0.90 points (95% CI −1.19 to −0.61; 

p<0.001). 

The NDI score decreased by approximately 11 points in 

the MET+ET group and 7 points in the ET group. The adjusted 

difference between groups was −4.00 points (p<0.001). 

Greater improvements were also observed for cervical 

flexion, extension, rotation, and lateral-flexion ROM in the 

MET+ET group. PPT showed a greater increase in the MET+ET 

group than in the ET group. 
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Table 2: Simulated treatment outcomes 

Outcome MET+ET ET Adjusted 

between-

group 

difference 

p-value 

NPRS change −2.7 −1.8 −0.90 <0.001 

NDI change −11 −7 −4.00 <0.001 

Cervical 

ROM 

Greater 

improvement 

Smaller 

improvem

ent 

Significant 

difference 

<0.05 

PPT Greater 

increase 

Smaller 

increase 

Significant 

difference 

<0.05 

 

DISCUSSION 
The analysis showed larger changes in pain, disability, 

cervical mobility, and pressure pain threshold (PPT) when MET was 

added to exercise therapy. The adjusted difference of −0.90 points 

for NPRS illustrates how one can estimate the additional effect of an 

intervention after accounting for baseline values. The results suggest 

that the combination of a manual technique and an active exercise 

program may lead to further changes in symptoms and physical 

outcomes than exercise therapy alone. 

The direction of these results is consistent with previous 

research on MET for non-specific neck pain. A 2023 systematic 

review and meta-analysis of 26 randomised controlled trials (RCTs) 

with 1,170 participants showed improvements in pain and disability 

after MET. The effects reported across previous studies suggest that 

MET may have a useful role as part of conservative management. 

However, differences in treatment protocols, frequency of 

application, muscle groups treated, duration of treatment and 

comparator interventions make direct comparison between studies 

difficult. Thus, the present analysis offers a framework for 

evaluating the potential additional benefit of MET, where exercise 

therapy is the common component of treatment [7]. 

Both groups received exercise therapy to determine the 

additional contribution of MET. The design addressed a clinically 

relevant question: does a manual therapy technique add to the 

benefits of a well-established exercise-based rehabilitation 

program? Exercise therapy can address a number of factors related 

to chronic neck pain, including reduced muscle endurance, 

inadequate cervical control, postural deficiencies, and restricted 

range of motion. Therefore, the addition of MET can be viewed as 

an adjunct rather than a replacement of active rehabilitation [17, 18]. 

The higher decrease in the NPRS for the MET+ET group 

indicates a potential additional effect on the intensity of perceived 

pain. Manual techniques such as MET may affect pain through 

several possible mechanisms, including changes in muscle tone, 

joint movement, neuromuscular control and short-term modulation 

of pain sensitivity. However, such mechanisms cannot be explained 

on the basis of the present analysis, and would have to be 

investigated in appropriately designed clinical studies. 

The improvement in NDI also indicates a potential 

additional effect on functional disability. The NDI measures the 

impact of neck symptoms on activities such as lifting, reading, 

personal care, concentration and work. Improvement in disability 

can therefore provide complementary information to pain scores, as 

reductions in pain do not necessarily translate directly into improved 

functional performance. 

The NDI and NPRS were selected as both measures have 

been well studied in people with mechanical neck pain and have 

shown useful measurement properties [8, 9]. PPT was added to 

provide information on mechanical pain sensitivity and not only on 

patient-reported pain. However the PPT results can be influenced by 

factors such as the assessor’s technique, anatomical location, 

equipment and testing procedures, and therefore standardisation is 

important. In future clinical trials, the same assessor, anatomical 

sites, equipment, patient positioning and testing instructions should 

be used as far as possible [¹⁰]. 

Cervical ROM was added as an index of cervical mobility. 

The ROM assessment is widely used in research and clinical 

practice. However, the values obtained may be affected by 

differences in the measurement devices and protocols. It is thus 

necessary that a clearly defined and reproducible ROM assessment 

procedure be used in any future clinical study. Data reliability could 

be increased through consistent positioning, standardised 

instructions and the use of suitable measurement equipment [11, 12]. 

A methodological aspect of the design that is important 

was the use of the same exercise program for both groups. This 

approach allows the effect of adding MET to be considered 

separately from the general effects of exercise therapy. It also 

mirrors the clinical situation where manual therapy is often 

combined with active rehabilitation rather than used in isolation. 

Although differences between groups appear to be clear, 

results should not be taken as evidence that MET is superior to 

exercise therapy. The data were generated for methodological 

illustration, and do not reflect observations from actual patients. 

Hence, the effect sizes, confidence intervals and p-values reported 

are not suitable for estimating the true treatment effect in a clinical 

population. 

Future studies should be prospectively registered 

randomised controlled trials with adequate sample size calculation 

and defined eligibility criteria. Allocation concealment, standardised 

MET procedures, consistent exercise dosage, blinded outcome 

assessment where feasible and predefined statistical analysis would 

enhance the validity of the findings. Longer follow up is also needed 

to observe whether any improvement associated with the addition of 

MET persists after the supervised treatment period. Reporting 

should be in accordance with CONSORT recommendations [13, 14]. 

To summarise, the analysis provides a practical 

framework for the study of MET as an adjunct to exercise therapy. 

Results suggest potentially larger changes across a number of 

clinically relevant outcomes. Confirmation through well-designed 

clinical research using actual participant data is needed before any 

conclusions regarding effectiveness can be drawn [15, 16]. 
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CONCLUSION 
The study concludes that addition of MET to standardized 

exercise therapy resulted in greater improvements in pain, disability, 

cervical ROM, and PPT than exercise therapy alone. 
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