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ABSTRACT  
 

Cervical mobility is reported to be improved after Mulligan Technique and Muscle Energy 
Technique (MET). Objective: To compare the effect of mulligan technique and muscle energy technique 
in improving cervical range of motion in cervicogeneic headache patients. Methodology: 45 
cervicogenic patients were assigned into three groups (A, B and C).  Group (A); the control group 
received TENS and hot packs on the neck muscles for 12 sessions every other day.  Group (B) received 
an additional treatment of mulligan technique while group (C) received an additional muscle energy 
technique. Cervical flexion was measured mainly by the cervical range of motion (CROM) to evaluate 
cervical mobility. Results: the three groups showed significant improvement in cervical flexion with no 
difference in between.  Conclusion: Mulligan technique and muscle energy technique were effective in 
improving cervical mobility in cervicogenic headache patients. 
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Introduction 
 

Cervicogenic Headache (CGH) is pain referred to the head from a source in the cervical spine 
(Evers, 2008). Cervicogenic headache can influence the patients quality of life in addition to a loss of 
functions when compared with the groups with other headache disorders (Van Suijlekom et al., 2003) 
2. Several researchers have confirmed decreased strength and endurance of the deep neck flexors in 
CGH patients (Jull et al., 2007). CGH is related to cervical joint dysfunction, most studies on CGH 
treatment have focused on joint mobilization and manipulation (Zito et al., 2006). Reducing tightness 
and improving the active range of motion are major goals in cervicogenic rehabilitation (Haas et al., 
2010). 

Mulligan has defined a unique mobilization method for the management articular dysfunction in 
CGH (Mulligan, 2004). Muscle Energy Techniques (MET) can help to release and relax muscles, and 
promote the body’s own healing mechanisms. It can also improve joint mobility (Lewit et al., 1984). 

Patients and Methods  
The study was designed as a controlled trial between June 2016 and August 2017. The study was 
approved by the ethical committee at the Faculty of Physical Therapy, Cairo University (No:P .T. 
REC/012/001490). 

45 cervicogenic headache patients were enrolled from the Outpatient Clinic at Zagazig Hospital 
and the Faculty of Physical Therapy, Cairo University, Egypt. We had included patients from both sexes 
with the age range between 35 and 45 years, duration of headache between three months to two years, 
with unilateral headaches (Sjaastad et al., 2006). We had excluded patients with one of the following 
conditions; previous cervical vertebral surgeries, fracture or deformity, patients with spondylolisthesis, 
spinal cord injury, bone tumours, rheumatoid arthritis and mental and cognitive impairment 

Informed consent was obtained from all patients. Patients were randomly assigned into three 
groups; group A; the control group (n=15), group (B) (n=15) and group (C) (n=15).  
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Intervention  
     

All patients were treated for one hour, 3 times weekly, every other day for successive four weeks 
(12 therapeutic sessions). The control group was treated by a program of TENS and hot packs on the 
neck muscles. Groups: (B) and (C) received an additional treatments; mulligan technique and muscle 
energy technique, respectively. 

 
Assessment  
 
        All patients underwent a full clinical assessment including history, general and neurological 
examination before enrollment.  Cervical range of motion (CROM); mainly cervical flexion is used as 
an outcome measure and was assessed before and after treatment. The CROM device is one of the tools 
available clinically to measure cervical ROM. The CROM device consists of a plastic frame placed on 
the head over the nose and the ears, secured by a velcro strap. Two independent inclinometers are 
attached to the frame and indicate the position of the head with respect to the line of gravity. Another 
inclinometer indicates the position of the head in rotation in relation to a reference position. The CROM 
is easy to use. It is an affordable tool for clinics. There studies show that the test-retest reliability of 
measurements made with the CROM is excellent, according to criteria found in (Portney and Watkins, 
2000). The measurements made with the CROM were shown to be reliable in all movement directions 
(Fletcher and Bandy, 2009). 
 
Statistical analysis  
 
             All statistical measures were performed using the Statistical Package for Social science (SPSS) 
program version 23 for windows. The current test involved two independent variables. The first one 
was the (tested group); between subject factor which had three levels (group A receiving physical 
therapy program, group B receiving additional mulligan technique and group C receiving additional 
MET. The second one was the (measuring periods); within subject factor which had two levels (pre-
treatment and post treatment). In addition, this test involved one tested dependent variable (ROM of 
neck flexion). Normality test of data using Shapiro-Wilk test was used, that reflect the data was 
normally distributed for the dependent variable. Additionally, testing for the homogeneity of covariance 
using Box's test revealed that there was no significant difference with p values of > 0.05. The box and 
whiskers plots of the tested variables were done to detect the outliers. All these findings allowed the 
researchers to conduct parametric analysis. So, 3×2 mixed design ANOVA was used to compare the 
tested variables of interest at different tested groups and measuring periods. The alpha level was set at 
0.05.  
 
Results 
 
         Statistical analysis using mixed design ANOVA analyzed 45 patients assigned into three groups. 
It revealed that there were significant effect within subject (F =225.341, p = 0.0001) while, there was 
no significant effect between subject (F= 0.5, p = 0.61) and treatment*time effect (F = 1.014, p = 0.371). 
Table (1) shows the general characteristics of all patients. Table (2) represents the descriptive statistic 
(mean ± SD) and multiple pairwise comparison tests (Post hoc tests) of the detective variable. In the 
same context regarding within subject effect, the multiple pairwise comparison tests revealed that there 
were significant increase (p <0.05) in the CROM of neck flexion in the post treatment condition 
compared with the pre-treatment in three groups. Regarding between subject effects multiple pairwise 
comparisons revealed that there were no significant difference in the pre-treatment and post treatment 
among three groups (p >0.05).  
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Table 1: General characteristics among the groups.  
 Age Weight Height 

Group A 43.28 76.31 169 

Group B 44.10 77.86 173.3 

Group C 43.5 76.07 171.2 

F- value 1.036 2.020 0.91 

P-Value 0.619 0.420 0.785 

Values were expressed as (means). Age is expressed in years, weight in kilograms and height in centimeters. P:  
probability, Significance: (p< 0.05). 

 

Table 2: Descriptive statistics and 3×2 mixed design ANOVA for CROM of neck flexion at different 
measuring periods among different groups. 

CROM of neck 
flexion 

Group A 
(Mean ±SD) 

Group B 
(Mean ±SD) 

Group C 
(Mean ±SD) 

Pre treatment 50±5.34 48.33 ±4.87 50±5 
Post treatment 59.66 ±3.99 58.33±4.08 58 ±4.14 

Mean difference -9.66 -10 -8 
% of change 19.32% 20.69% 16% 

Multiple pairwise comparisons between pre and post treatment values for CROM of neck flexion  at different 
groups 

Pre Vs. post Group A Group B Group C 
p-value 0.0001* 0.0001* 0.0001* 

Multiple pairwise comparison tests (Post hoc tests) for the  ROM of neck flexion  among different groups  at 
different measuring periods 

 Group A Vs. group B Group A Vs.  group C Group B Vs.  group C 

Pre 0.999 0.999 0.999 

Post 0.999 0806 0.999 

Vs:  versus. *Significant at alpha level <0.05  

 
Discussion 
 

The purpose of this study was to explore the effect of Mulligan Technique and Muscle Energy 
Technique in changing cervical mobility in cervicogeneic headache. The results show significant 
improvement in cervical flexion in each group with insignificant difference in between. 

Reid and Rivett, (2005) have reported improvements in range of movement, neck pain, and 
disability following the application of upper cervical self-sustained natural apophyseal glide (SNAGs). 
Mulligan, (2004) has described a novel approach for the self-management of articular dysfunction in 
cervicogenic headache. Our results were agree with Exelby, (2002) and Mulligan, (2003). But outcomes 
for the present study didn’t agree with (Zito et al., 2006) and (Galotti et al., 2008). Because there is a 
ddiference in the nature of  study design .The muscle energy procedure was used to lengthen potentially 
shortened cervical muscles and fascia to normalize the gross cervical range of motion. Furthermore, 
regional range of motion barriers (flexion/extension, side bending, and rotation) of the cervical spine 
were increased by investigators using muscle energy technique 17. In the current study, the results of the 
MET group who received isometric relaxation came in agreement with Gupta et al. (2008) who 
evaluated the efficacy of post isometric relaxation (PIR) in patients with non-specific neck pain and 
they concluded that PIR may be more effective in decreasing pain and disability and increasing cervical 
range of motion in patients with non-specific neck pains. But outcomes for the present study didn’t 
agree with Glossary of Osteopathic Terminology (Glossary Review Committee, 2002). 

Also the results of this study came in disagreement with Hakkinen et al. (2008). As there is 
difference in sample size. 

Hamilton et al. (2007) suggested that MET that stimulate joint proprioceptors, via the production 
of joint movement, or the stretching of a joint capsule, may be capable of reducing pain by inhibiting 
the smaller diameter nociceptive neuronal input at the spinal cord level. The effects of MET for increase 
in range of motion can be explained on the basis of physiological mechanisms behind the changes in 
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muscle extensibility-reflex relaxation, viscoelastic change and changes to stretch changes. Combination 
of contractions and stretches (as used in METS) might be more effective for producing viscoelastic 
change than passive stretching alone, because the greater forces could produce increased viscoelastic 
change and passive stretching (Mahajan et al., 2012). Few studies have investigated the effectiveness 
of different modalities in CGH patients and show some support for TENS and cryotherapy in 
combination with other therapies (Knackstedt et al., 2010). A hot pack wrapped in 4 layers of towel was 
used for15minutes to treat for relaxing muscle spasms and for improving soft tissue elasticity. These 
findings are parallel to the previous study which concluded that thermal treatment is typically used to 
decrease muscle spasm, pain and increase circulation and tissue extensibility (Lewis et al., 2005). Many 
papers have been published in the issues of the effect of ultrasound & TENS in musculoskeletal 
disorders (Travell and Simons, 1999).  Morishita et al. (2011) supported the results as they examined 
the effect of the therapeutic ultrasound on range of motion. Because CGH is related to cervical joint 
dysfunction, most studies on CGH treatment have focused on joint mobilization and manipulation. 
Several studies of varied research designs have shown that spinal manipulative therapy (SMT) and MET 
are effective for CGH patients (Haas et al., 2004; Grimshaw, 2001). Manual therapy and mobilization 
decreased physical dysfunction, pain intensity, and disability for patients with neck pain (Bart et al., 
2002).  
 

Conclusion  
   

Additional mulligan technique and additional muscle energy technique were effective in 
improving cervical mobility in patient with cervicogenic headache. 
 
Acknowledgement   
  
We would like to thank all patients who participated in the study. 
 
References 
  
Bart, W., C. Henrica, A. Danielle and J. Willem, 2002. Manual Therapy, Physical Therapy, or 

Continued Care by a General Practitioner for patients with Neck Pain. A Randomized, Controlled 
Trial. 21 May Volume 136 P 713-722. 

Denise, K., D.O. Burns, R. Michael and Wells, PhD., 2006.The Journal of the  American Osteopathic 
Association, March 2006, Vol. 106, 137-142. 

Evers, S., 2008. Comparsion of cervicogenic headache with migraine. Cephalgia 28 suppl, (1):16-17. 
Exelby, L., 2002. The Mulligan concept: its application in the management of spinal conditions. Manual 

Therapy, 7(2): 64–70. 
Fletcher, J.P. and W.D. Bandy, 2008. Intrarater reliability of CROM measurement of cervical spine 

active range of motion in persons with and without neck pain. J Orthop Sports Phys Ther. 2008; 
38, 640-645. http://dx.doi.org/10.2519/ jospt.2008.2680.   

Galotti, I.C., S.A. Olivo and D.J. Magee, 2008. Cervical musculoskeletal impairments in cervicogenic 
headache: asystematic review and meta-analysis. Phy Ther Rev., 13: 149-66. 

Glossary Review Committee, 2005, for the Educational Council on Osteopathic Principles and the 
American Association of Colleges of Osteopathic Medicine. Glossary of Osteopathic 
Terminology. April2002. Available at http://www. doonline. osteotech. org/pdf/sir_ 
collegegloss.pdf. Accessed October 28, 2005.  

Grimshaw, D.N., 2001. Cervicogenic headache: manual and manipulative therapies. Curr pain 
Headache Rep., 5 (4):369-75.  

Gupta, S., P. Jaiswal and D. Chhbra, 2008. Journal of exercise science and  physiotherapy; 4(2): 88-98, 
2008. 

Haas, M., et al., 2004. Dose response for chiropractic care of chronic cervicogenic headache and 
associated neck pain: a randomized pilot study. J Manipulative Physiol Ther, 2004. 27(9): p. 547-
53. 



Curr. Sci. Int., 7(3): 402-406, 2018 
ISSN: 2077-4435 

406 

Haas, M., et al., 2010. Dose response and efficacy of spinal manipulation for chronic cervicogenic 
headache: a pilot randomized controlled trial. Spine J, 10(2):117-28   

Hakkinen, A., H. Kautiainen, P. Hannonen and J. Ylinen, 2008. Strength training and stretching versus 
stretching only in treatment of patients with chronic neck pain: a randomized one-year follow-up 
study. Clin Rehabil; 22(6): 592-600. 

Hamilton, L., C. Boswell and G. Fryer, 2007. The effects of high velocity, low amplitude manipulation 
and muscle energy technique on suboccipital tenderness. International journal of osteopathic 
medicine; 10: 42-49. 

Jull, G., et al., 2007. Cervical musculoskeletal impairment in frequent intermittent headache. Part 1: 
Subjects with single headaches. Cephalalgia, 27(7):793-802. 

Knackstedt, H., et al., 2010. Cervicogenic headache in the general population: the Akershus study of 
chronic headache. Cephalalgia, 30(12): 1468-76. 

Lewis, J.S., J.S. Hewitt, L. Billington, S. Cole, J. Byng and S. Karayiannis, 2005. A randomized clinical 
trial comparing two physiotherapy interventions for chronic low pain; Spine 30(7): 711-721. 

Lewit, K., D. G. Simons, 1984. Myofascial pain: relief by post-isometric relaxation. Arch Phys Med 
Rehabil, 65(8):452-6    

Mahajan, R., C. Kataria and K. Bansal, 2012. Comparative effectiveness of muscle energy technique 
and static stretching for treatment of subacute mechanical neck pain. International journal of health 
and rehabilitation sciences, 1(1):16-24. 

Morishita, K., H. Karasuno, T. Fujiwara et al., 2011. Effect of the therapeutic ultrasound on muscle 
hardness and range of motion. J Appl Bio-metrology, 2: 7–10  

Mulligan, B. R., 2003. Manual Therapy NAGS SNAGS MWMS etc., Plane View Services Ltd., 
Wellington, New Zealand, 5th edition. 

Mulligan, B. R., 2004. Manual Therapy NAGS SNAGS MWMS etc. Wellington, New Zealand: Plane 
View Services.                                                                                                                          

Portney, L.G. and M.P. Watkins, 2000. Foundations of Clinical Research: Applications to Practice. 2nd 
ed. Upper Saddle River, NJ: Prentice Hall. 

Reid, S.A. and D.A. Rivett, 2005. Manual therapy treatment of cervicogenic dizziness: a systematic 
review. Man Ther., 10:4-13.   

Sjaastad, O. H., Wang and L.S. Bakketeig, 2006. Neck pain and associated head pain: persistent neck 
complaint with subsequent, transient, posterior headache. Acta Neurol Scand, 114(6):392-9.  

Travell, J.G. and D.G. Simons, 1999. Myofascial pain and dysfunction: The Trigger Point Manual. Vol 
1. 2nd ed., Baltimore: Williams & Wilkins, 147. 

Van Suijlekom, H. A., I. Lame, S. G. Stomp-van den Berg, A.G. Kessels and W. E. Weber, 2003. 
Quality of life of patients with cervicogenic headache: a comparison with control subjects and 
patients with migraine or tension-type headache. Headache, 43,1034-1041. 

Zito, G., G. Jull and I.Story, 2006.Clinical tests of musculoskeletal dysfunction in the diagnosis of 
cervicogenic headache. Man Ther, 11(2): 118-29.      

 
 


	Received: 06 July 2018 / Accepted: 11 August 2018 / Publication date: 20 August 2018
	ABSTRACT 



