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ABSTRACT 

Background: Cervicogenic headache (CEH) is a form of headache generated 

by cervical spine disorder. Certain symptoms and characteristics separate CEH 

from other types of headaches. It often develops or worsens in response to neck 

movement and is frequently accompanied by a reduced range of motion of 

cervical spine. Physical therapy is the major initial treatment for CEH. CGH can 

be treated with a variety of different physical therapy techniques such as 

exercises, manipulation and mobilization. Objectives: The purposes of this 

study were to systematically review the randomized controlled trials which 

investigated the efficacy of several physical therapy treatments on CGH. Study 

Design: Systematic review of RCT. Methods: comprehensive search was 

conducted up to July 8, 2020 , on the following databases: Physiotherapy 

Evidence Database (PEDro), Medline, Embase, CENTRAL through The 

Cochrane Library, AMED and Google Scholar. Intervention: Physical therapy 

intervention performed by the physical therapists on adult patients (> 18 years) 

diagnosed with CCH. Outcomes Measures: Headache pain intensity, headache 

frequency and headache duration. Results: Only twelve studies, including 946 

patients that met inclusion criteria, The interventions used were as follows: 

cervical and upper thoracic manipulation, cervical mobilization, and ischemic 

compression of cervical muscular trigger points, studies showed that Cervical 

mobilization has been demonstrated to be useful in in lowering pain but 

ineffective in reducing headache frequency, SMT decreased headache frequency 

but did not significantly reduce pain intensity. While trigger point compression 

in the sternomastoid muscle was not effective for pain and symptom reduction. 

Conclusion: manual therapy techniques provide significant but small and short-

term effects for pain intensity, frequency, and disability but not on the duration 

of CGH. 
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INTRODUCTION 

Headaches are a major health 

concern because they are one of the most 

common symptoms in the world. (1,2). It 

is one of the most debilitating illnesses, 

leading to a decrease in both quality of life 

and productivity at work (3). Between the 

many forms of headache disorders, 

Cervicogenic headaches are distinct from 

other types of headaches (5,6). 

 Cervicogenic headache is a type of 

headache that is lateralized and does not 

throb and is produced by a source of 

nociception in the cervical spine. CEH can 

be distinguished from other types of 

headaches by the presence of particular 

symptoms and characteristics. It frequently 

begins or worsens following movement of 

the neck and is typically accompanied by a 

decreased range of motion (ROM) in the 

neck. Pain that is diffused throughout the 

ipsilateral shoulder and arm can be an 

associated characteristic (10). It is thought 

to be a referred pain that originates owing 

to irritation of tissues in the cervical region 

that are largely innervated by nerves in the 

upper cervical region (spinal nerves C1, 

C2, and C3). Any structure that is supplied 

with sensory information by the C1–C3 

spinal nerves has the potential to be a 

source of cervicogenic headache (11,12). 

The convergence of upper cervical nerves 

(C1-3) and the trigemino-cervical complex 

in the upper cervical spinal cord is thought 

to be the root cause of cervicogenic 

headaches. However, CGH is frequently 

documented in middle-to-lower cervical 

spine problems, which cannot be explained 

by this approach. Because of its complex 

etiology, Management of CGH is still 

challenging. The treatment of benign 

chronic and recurrent headaches can 

involve a wide variety of therapeutic 

techniques, including medication, 

cognitive therapy, relaxation therapy, 

biofeedback, physical therapy, and many 

more. People who suffer from headaches 

frequently seek treatment from physical 

therapists, massage therapists, and 

chiropractors (4).  

Treatment demands a multimodal 

approach, including pharmacological and 

non-pharmacological interventions. 

Common treatments include 1) Exercise 

and physical therapy, 2) various types of 

percutaneous procedures, such as 

anesthetic blocks and pulsed 

radiofrequency therapy, and 3) operation. 

Early diagnosis and management are 

critical to reducing the risk of treatment 

desensitization (10,13).  

Physical therapy is the primary 

initial treatment for cervicogenic 

headaches, several predictors of positive 

outcomes after physiotherapy treatment of 

CGH have been identified such as relief of 

headache with certain neck movements 

and reduce headaches and disability. 

Therefore, the aim of the current 

systematic review was to assess the 

efficacy of physical therapy interventions 

for the management of patients diagnosed 

with CCH. 

 

MATERIALS AND METHODS 

This systematic review follows the 

revised PRISMA 2020 declaration (Page 

et al., 2021) as well as the guidelines 

outlined in the Cochrane Handbook for 

Systematic Reviews of Interventions. The 

population, intervention, comparison, 

outcome, and study design (PICOS) 

question were then chosen as follows: 

population: adult with cervicogenic 

headache; intervention: Physical therapy 

intervention; control: any form of placebo 

intervention or any other kind active 

intervention.; outcome: (Headache (pain) 

intensity, Headache frequency, and 

Headache duration); and study design: 

randomized controlled trials.  

2.1 Search strategy and study 

selection  
A comprehensive search of 

electronic database was conducted from 
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commencement to July 8, 2020, on the 

following databases:  

1) PEDro (physiotherapy evidence-

based database)  

2) Medline (NLM) through the 

PubMed  

3) Embase  

4) AMED through the EBSCO  

5) CENTRAL through The Cochrane 

Library  

6) Google Scholar  

 

The search approach incorporated 

phrases that referred to the population that 

was investigated, the intervention that was 

the primary focus of the study, the 

intervention that served as the control, and 

the outcome that was analyzed. The 

following combinations of search phrases 

were used:  

(cervicogenic headache)  

physical therapy OR exercises OR training 

OR manual therapy OR mobilization  

OR control  

nsity OR 

frequency OR duration  
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Study selection:  
For the selection of study, the inclusion 

criteria were derived from the research 

question: “Does physical therapy 

intervention affect patients with 

cervicogenic headache?”  

cervicogenic headache diagnosed 

according to International Headache 

Society’s (IHS) 2018 criteria (20) or the 

Cervicogenic Headache International 

Study Group (21)  

 

- and long-term effects of 

different interventions compared to active 

or placebo/sham comparison  

ensity, duration, 

and frequency  

 

2.2 Exclusion criteria  
The studies were excluded if they were:  

 

 

o Neck pain  

o Migraine headache  

o Tension-type headache  

ore on 

the PEDro scale for quality assessment.  

-randomized studies (e.g., 

treatment allocation by date of birth, 

hospital record number, or alternation).  

the region, cancer, neurological disease)  

 

 

 

Data Extraction  
After removing duplicates, and manually 

double-checked. Each citation's titles and 

abstracts were evaluated based on the 

following criteria:  

1) Study design: clinical trials with 

concurrent comparator groups  

2) Study participants should have 

cervicogenic headache  

3) Participants in the research should be 

older than 18 years old  

4) The primary outcome should be pain or 

disability in the studies  

5) The primary intervention should be 

manual physiotherapy.  

 

After meeting all criteria, the study's text 

was assessed for eligibility. The criteria for 

inclusion and exclusion shall be adhered to 

very strictly throughout the selection 

process.  

 Data from all eligible studies were 

extracted and placed into a table with 

predetermined column headers to satisfy 
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the aims of the study. The table of 

extracted data contains the following 

items: 

 

The trial's author, publication date, and 

trial's country  

intervention(s), as well as the number of 

intervention group participants  

used and the total number of people in the 

control group  

 

 

Critical appraisal of included studies:  
Each study was critically appraised 

utilizing the Modified McMaster Critical 

Appraisal Tool for Quantitative Studies 

(CASP). CASP tool offers a standardized 

approach for evaluating the rigor of RCTs.  

The studies were evaluated using the 

Physiotherapy Evidence Database scale, 

which assesses the internal validity of an 

RCT. Those with a PEDro score of 7 or 

higher out of 10 were regarded to be of 

"excellent quality," while those with a 

score of 5 or 6 were thought to be of 

"moderate quality," and those with a score 

of 4 or less were considered to be of "poor 

quality.".  

Methodological quality appraisal:  
All of the papers that were selected were 

analyzed using a set of methodological 

criteria focusing on clinical trial quality 

(Table 3). These criteria are focus on well-

established intervention research 

principles. These criteria independently 

cover four different primary categories: (1) 

the participants in the study, (2) the 

interventions, (3) effect measurement, and 

(4) the presentation and analysis of the 

data. Consequently, there are a total of 16 

elements throughout the four categories, 

and the possible score spans from 0 to 100, 

with higher values indicating studies with 

stronger methodologies. The study is 

considered to have an excellent 

methodological quality if it has a score that 

is equal to or greater than 50 points.  

 

Level of Evidence  
We utilized the Grading of 

Recommendations, Assessment, 

Development, and Evaluation (GRADE) 

system in order to evaluate the overall 

quality of the evidence based on the 

methodological quality of the trials that 

were included in the study. The following 

outlined the standards for the evidence's 

quality: 1) high quality: the results of 

subsequent research are not likely to shake 

our faith in the reliability of the estimate of 

the effect; (2) moderate quality: more 

research is likely to have a significant 

impact on our confidence in the estimate 

of effect and could change the estimate. 

(3) low quality; new research is likely to 

have a major impact on our confidence in 

the estimate of effect, and it is likely to 

affect both the estimate and the probability 

that the effect existed. (4) low quality 

standard, there is substantial uncertainty in 

the estimate. 

RESULTS: 

Study selection  
The search of the literature showed up 12 

RCTs, including 946 patients that met our 

inclusion criteria (Table 2). Four 

researches used cervical spinal 

manipulation (SMT) [35–38]. Two 

researches compared manipulation versus 

mobilization [16,39]. Four studies 

compared mobilization versus sham 

treatment or traditional treatment [40–43]. 

The last two studies applied ischemic 

compression versus a control untreated 

group or sham therapy [26,44]. Three 

studies were concerned with the dose-

response evaluation of SMT [36–38]. The 

rationale for excluding ten studies after 

full article revision is shown in table 3 
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Outcome assessments  
1. Headache intensity, which was 

measured using the visual analog scale 

(VAS) [35,38,41,43,44] or numerical pain 

rating scale (NPRS) [26,42].  

2. Headache frequency defined as the 

number of headache days per week 

[35,39,42], two weeks [44], or four weeks 

[26,37,41]  

3. Headache duration defined as the mean 

number of headache hours per day or week 

[35,41,44]  

4. Headache severity index (0-100) 

measured by a headache questionnaire 

[40].  

 

5-Headache intensity and disability 

measured by the modified Von Korff pain 

scale [36,37] 

6-Neck pain and disability, which were 

assessed using the Northwick Park Neck 

Pain Questionnaire [16,39].  

7-Flexion rotation test (FRT).  

8-Analgesic use.  

9-General health status.  

Three studies compared the effects of 

SMT versus an alternate intervention, 

either low-load exercise [35] or massage 

[37,38]. Jull et al. [35]conducted by 25 

experienced physiotherapists with 

unblinded treatment and blinded outcome 

measures [35]. The study participants were 

diagnosed according to the CHISG [21]. 

The participants were randomized to 

receive either SMT following the regimen 

described by Maitland et al. [23], exercise, 

or a combination of both. A control group 

did not receive any treatment. The 

treatment extended over six weeks and 
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included a minimum of 8 and a maximum 

of 12 treatment sessions. The primary 

endpoint was a change in headache 

frequency from baseline to immediately 

after treatment (during week 7) and 12 

months after the intervention, while 

headache intensity, duration, and neck pain 

were secondary endpoints. All 

interventions significantly reduced 

headache frequency and intensity and neck 

pain immediately after treatment compared 

with the control group. The corresponding 

effect sizes were 0.71, 0.62, and 0.53, 

respectively. These differences were 

maintained at 12 months. Headache 

duration was the exception where the 

combined program only was effective at 

seven weeks and 12 months. Therefore, 

SMT was as effective as low-load exercise 

up to a one-year follow-up. Also, 

medication intake comparing baseline with 

12-month follow-up was reduced by 93% 

to 100% in the intervention groups 

compared to an increase by 33% in control 

(p=0.015 for all). Jull et al. [35] scored a 

6/10 on the PEDro scale and 71 on 

methodological quality assessment. There 

were insufficient data available to 

calculate effect sizes at the 12-month 

follow-up.  

Haas et al. [36] conducted a pilot study 

including 24 participants to test dose-

response to the number of chiropractic 

treatments for pain relief. Three 

experienced chiropractors treated patients 

for three weeks Follow-up time points 

were 4 and 12 weeks after randomization 

conducted by mailed questionnaire. There 

was no control group in this study. 

Diagnosis of CGH was according to the 

International Headache Society (IHS) The 

primary outcome was self-reported CGH 

pain intensity measured by the Modified 

Von Korff (MVK) scale. The secondary 

outcomes were CGH-related disability 

measured by MVK Disability Scale and 

headache frequency. The authors 

considered a 20% to 25% difference from 

baseline score to be clinically important. 

The authors reported significant 

differences between participants receiving 

one treatment per week and those 

receiving either 3 or 4 treatments per week 

at four weeks and 12-week follow-up in 

CGH pain intensity. There was also a 

considerable reduction in frequency, neck 

pain, and associated disability. At 4- and 

12-week follow-up, pain intensity was 

reduced by 21%, 49%, 58% and 5%, 44%, 

and 38% in the SMT 1, 3, and 4 times per 

week groups. At 4- and 12-week follow-

up, headache disability was reduced 44%, 

50%, 76% and 20%, 52%, 55% in the 

SMT 1, 3, and 4 times per week groups. 

Neck pain was reduced by 31%, 50%, 55% 

and 30%, 54%, 38%, respectively. The 

results showed substantial improvement 

compared with baseline for the higher dose 

groups but without statistical significance. 

There was a tendency toward favoring 

SMT three or four times a week for SMT 

once a week.  

Haas et al. [37] used a factorial design to 

allocate 80 participants (n=20/group) to 

two dose levels (8 or 16 treatment 

sessions) and two levels of intervention: 

SMT or a minimal light massage (LM). 

The SMT groups received high velocity, 

low amplitude spinal manipulation of the 

cervical and upper thoracic (transitional 

region) spine. The treatment and outcome 

measures were unblinded. Follow-up was 

done via mailed questionnaires at 12 and 

24 weeks. Diagnosis of CGH was 

according to the International Headache 

Society (IHS) in 1998 [41]. The primary 

outcome was self-reported CGH pain 

intensity measured by MVK [40]. MVK 

disability, headache frequency, and 

medication intake were secondary 

outcomes. At 24 weeks, mean neck pain 

and mean neck disability were reduced 

28% and 52% in the SMT group treated 

once a week, 47% and 52% in the SMT 

group treated twice a week, 29 and 45% in 

the light massage (LM) group treated once 

a week, and 18 and 20% in the LM group 

treated twice a week. However, there were 

clinically important main effects of dose 

on the MVK pain scale. Generally, the 
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impact on disability was of lesser 

magnitude. Treatment improved over-the-

counter medication usage at 12 weeks but 

was only sustained at 24 weeks for SMT 

patients. The manipulation had statistically 

significant decreases in neck disability, 

CGH frequency, and analgesic use. There 

were no statistically significant decreases 

between the manipulation and placebo 

groups regarding CGH pain intensity, neck 

pain, and CGH disability. Haas et al. [37] 

scored a 7/10 on the PEDro scale.  

In a larger and more recent study, Haas et 

al. [38] studied the dose-response and 

efficacy of SMT in 256 patients diagnosed 

with CGH as defined by the ISH [56]. 

They randomized the participants to 4 dose 

levels over six weeks. One control group 

received only light massage during all 

sessions. High velocity, low amplitude 

thrust manipulation in the cervical and 

upper thoracic regions were applied for 1, 

2, or 3 sessions over the six weeks in the 

remaining three groups, respectively. The 

primary outcome was headache frequency 

in the four weeks before the 12 and 24-

week follow-up. Secondary outcomes 

included headache intensity, medication 

intake, Headache Impact Test (HIT-6) for 

headache disability [57], and quality of 

life. Global improvement was evaluated on 

a 9-point ordinal scale. Haas et al. [4] 

scored an 8/10 on the PEDro scale. The 

methodological score was 80. Headache 

frequency was reduced in all groups. The 

greatest benefit of SMT was shown in 

those receiving 18 sessions with an 

adjusted mean difference of -3.3 and -2.9, 

compared to the control group, 

respectively. However, there were no 

clinically important differences in pain 

intensity in all groups, while all the 3 SMT 

groups showed greater improvement in 

CGH-related disability. The two higher 

SMT dose groups (12 and 18 visits) had a 

clinically important and statistically 

significant advantage in the perceived 

change of pain and global improvement. . 

This relationship was sustained to one year 

following the start of care.  

Six studies compared mobilization with 

light massage [41], no treatment [43], 

traditional treatment [42], sham treatment 

[40], or manipulation [16,39]. Youssef & 

Shanb [41] compared cervical 

mobilizations with massage therapy in 38 

subjects selected based on CHISG criteria 

[21]. They randomly allocated the patients 

to receive mobilization (n = 20) or 

massage therapy (n = 18). ). All patients 

received 12 treatment sessions over six 

weeks, the actual intervention was 

combined exercise and mobilization. Two 

subjects were dropped from the 

mobilization group because they preferred 

medication. The outcomes were assessed 

one week after the end of treatment, 

including pain intensity, frequency and 

duration of headache attacks, and Neck 

Disability Index (NDI). Headache pain 

intensity, frequency, and duration of 

headache attacks were significantly 

reduced after intervention in both groups. 

Also, functional activity and active neck 

range of motion were significantly 

increased in both groups. The authors 

found that mobilization was more effective 

at reducing pain intensity, frequency, and 

duration than massage. Both groups had 

improvements for the outcome of 

disability, and there was not a significant 

difference between the groups for this 

outcome measure.  

Malo-Urriés et al. [43] tested the 

immediate effect of upper cervical 

translatoric spinal mobilization (UC-TSM) 

on cervical mobility and pressure pain 

threshold. Headache intensity rated on a 

visual analog scale (VAS) was a secondary 

outcome. They included a convenience 

sample of 82 volunteers randomly divided 

into two equal groups. The control group 

received no treatment. In the UC-TSM 

group, headache Intensity was reduced 

from 1.31±2.25 to 0.72±1.19 with a 

moderate effect size (d=0.57) immediately 

after treatment. Headache intensity was 

significantly lower in the UC-TSM group 

(p =0.039) after intervention with a larger 

between-group effect size (d = 1.26).  
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Khalil et al. [42] performed an RCT to 

compare Mulligan upper cervical manual 

traction (MUCMT) vs. traditional 

treatment (TT). They included 30 patients 

30–55 years old with CGH according to 

CHISG diagnostic criteria. They evaluated 

headache intensity (NRS), frequency, and 

duration one week and three months after 

treatment. All patients underwent a home 

exercise program twice a day up to the 

follow-up assessment. In both groups, 

there was a significant decrease in 

headache intensity, frequency, and 

duration. Hall et al. [40] examined the 

efficacy of the C1-C2 self-SNAG 

compared to a placebo intervention in a 

double-blind study. The study involved 32 

participants diagnosed according to the 

HIS criteria [56]. The primary outcome 

was Flexion-Rotation Test (FRT) 

measured using a modified cervical range 

of motion (CROM) device immediately 

after treatment. Patients in the 

experimental group were subjected to 

mobilization with a C1-C2 cervical self-

SNAG strap. The placebo involved a sham 

mobilization at C1-C2 using the same 

cervical self-SNAG strap. An assessor, 

blind to group allocation, then remeasured 

the FRT. Subjects were then asked to 

perform two repetitions of the exercise 

they had been shown, twice daily for the 

following 12 months. Each subject was 

given two copies of a headache 

questionnaire to assess severity with a 

composite score (0-100) of intensity, 

frequency, and duration. The benefit of 

treatment was evaluated on a VAS score. 

The assessment was performed after four 

weeks and 12 months. The authors 

reported a significant difference between 

the C1-C2 self-SNAG and placebo group 

at four weeks (p < 0.001) and 12 months 

post-intervention (p< 0.001). Hall et al. 

[40] scored a 7/10 on the PEDro scale.  

Dunning et al. [39] was the first included 

study that compared the efficacy of 

manipulation with mobilization 

techniques. Diagnosis of CGH was 

according to the revised diagnostic criteria 

developed by CHISG. participants were 

randomized into a manipulation 

intervention group or a combined 

mobilization and exercise group. The 

treatments and exercise program lasted 

four weeks, and participants received six 

to eight sessions of manipulation or 

mobilization. The assessment was done 1-

week, 1-month, and 3- months after 

treatment using Neck Pain Medical 

Screening Questionnaire. The primary 

outcome was headache intensity measured 

by NPRS (0–10). The secondary outcomes 

were NDI (0–50), headache frequency and 

duration, and medication intake in the last 

week. Improvement was assessed using a 

15-point question Global Rating of Change 

(GRC). This study indicated that 

manipulation was more effective at 

reducing CGH intensity and disability at 

one week, four weeks, and three months (p 

< 0.001 for all). Additionally, the 

manipulation group experienced 

significantly reduced duration and 

frequency of headaches and perceived 

greater improvement (p < 0.001 for all). 

These findings suggest that the high-

velocity, low-amplitude manipulation was 

more effective at treating CGH than the 

slow rhythmic mobilization techniques 

used as an intervention.  

A more recent similar study [16] examined 

the effects of mobilization versus 

manipulation and exercise on disability 

and pain. Mobilization targeted the 

articular pillar or lamina body C2 and C3 

as well as the lateral mass of C1. The other 

group was subjected to thrust high 

velocity, low amplitude manipulation 

directed to C1 and C2 levels. The primary 

outcome was CGH-related disability. 

Secondary outcomes were pain intensity 

measured by an 11-point NPRS, Headache 

Impact Test (HIT-6), the impact of 

headaches on quality of life, social 

functioning, cognitive functioning, and 

psychological distress using a six-item 

self-report questionnaire. The authors did 

not find a significant difference between 

groups in NDI, NPRS, and HIT. However, 
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both groups improved over time for all 

outcomes.  

Lastly, two small studies applied ischemic 

compression versus no treatment or sham 

treatment [26,44]. Jafari et al. [44] 

investigated the effect of ischemic 

compression on the clinical outcomes of 

CGH and elastic behavior of myofascial 

trigger point activity (MTrP) in the 

sternocleidomastoid (SCM) muscle, using 

ultrasound imaging. The study included 19 

female subjects according to ICHD-3 

criteria [7]. The outcome measures were 

headache intensity, duration, and 

frequency assessed two weeks before and 

two weeks after treatment. The treatment 

group (n=9) received four sessions of 

ischemic compression within eight days, 

while the control group (n=10) received no 

treatment. The subjects who received 

ischemic compression intervention had 

lesser intensity, frequency, and shorter 

duration in their headaches than those of 

the control group (p < 0.05). Jafari et al. 

[44] scored a 5/10 on the PEDro scale.  

The other study [26] investigated the effect 

of manual therapy on sternocleidomastoid 

active trigger points (TrPs). They included 

20 patients aged 18-60 years. They used a 

clinical questionnaire to assess headache 

frequency in days/month, headache 

duration as hours/day, and headache 

intensity assessed with an 11-point 

numerical pain rating scale (NPRS). 

Trigger point therapy in the form of 

pressure release over the 

sternocleidomastoid muscle TrP. The 

process was repeated three times in each 

session. The control group received a 

simulation of the same TrP therapy 

treatment. Patients receiving trigger point 

manual therapy experienced greater 

decreases in headache and neck pain 

intensity than those receiving the 

simulated therapy with a large between-

group effect size (SMD, 2.25). There was 

no reporting of headache frequency and 

duration.  

Effects of interventions  

Manipulative/mobilization therapy  

Ten studies included in this review [16,35–

43] assessed the effect of manipulation or 

mobilization interventions. Jull et al.[35] 

and Haas et al. [37,38] concluded that 

manipulative therapy was significantly 

effective compared to exercise or massage 

in reducing the frequency of headache 

attacks. However, SMT effectively 

reduced pain intensity in the studies of Jull 

et al. and two pilot studies, while Haas et 

al. [38] did not find this effect in their 

large study. Haas et al. [37] found a 

favorable outcome for the higher dose of 

SMT.  

Mobilization was more effective than light 

massage [41] or sham treatment [40] in 

two studies to reduce CGH manifestations. 

Also, a single session of UC-TSM resulted 

in an immediate significant decrease in 

headache intensity [43]. However, in 

another study [42], MUCMT was no better 

than traditional treatment in decreasing 

headache intensity, frequency, and 

duration. The last two studies, Dunning et 

al. [39] found that manipulation was more 

effective than mobilization, while Lerner-

Lentz et al. [16] reported comparable 

results of the two techniques.  

Therapeutic exercise  
Jull et al. [35] was the only RCT 

investigating the effects of exercise as the 

sole treatment of CGH. The exercise-only 

group displayed statistically significant 

improvements (p< 0.001) at seven weeks 

compared to the control group for 

headache frequency, headache intensity, 

and neck pain, but not headache duration.  

Combination treatment of manipulation 

and exercise therapy  
Jull et al. [35] was the only RCT that 

studied the effects of combined therapy of 

manipulation and exercise. At 7-week 

follow-up, the combined treatment 

achieved significant improvements in all 

outcome measures compared to the control 

group that persisted at the 12-month 

follow-up period.  

Ischemic Compression  
Jafari et al. [44] found that ischemic 

compression intervention was associated 
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with lesser intensity, frequency, and 

shorter duration in their headaches than the 

control group. Another small study (n=20) 

[26] confirmed the superiority of trigger 

point manual therapy compared to sham 

treatment (light pressure) in relieving 

headache and neck pain intensity.  

Risk of bias  
Methodological weaknesses were found in 

all studies. The main problem found in 10 

studies is lacking blinding of the 

participants and practitioners during the 

study procedure. Nevertheless, this type of 

blinding cannot be accomplished owing to 

the nature of physiotherapy interventions 

used in these studies. Therefore, this 

weakness can be considered “non-

applicable” rather than a risk of bias. Only 

one study was described as a double-blind 

[40]. 
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Quantitative Analysis  
Eight trials that compared the efficacy of manual treatments utilized by 

physiotherapists to that of a control group or to usual care were combined in meta-analyses 

(Figure 2-4). The combined mean effect for pain reduction (8 trials, 387 participants) was 

statistically significant. The combined mean effect for reduced frequency (6 trials, 273 

participants) was statistically significant. The combined mean effect for the reduced duration 

(4 trials, 105 participants) was not statistically significant. The combined mean effect for pain 

reduction, reduced frequency, and duration is shown in Table 7. 

 

 

 

 

 

 

 

Sub-analyses for the different types of physiotherapy interventions are done for mobilization, 

manipulation, and ischemic compression of sternomastoid muscle. Two trials by the same 

group examined the effect of SMT vs. light massage. Meta-analysis indicated a significant 

effect of headache frequency (Figure 5) but not pain intensity (Figure 6) 
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Four trials (180 participants) investigated the effect of spinal mobilization vs. traditional 

treatment or no therapy on pain intensity. Meta-analysis indicated a significant effect on CGH 

pain intensity (Figure 9). Two trials (66 participants) investigated the effect of spinal 

mobilization vs. traditional treatment or no therapy on headache frequency. Meta-analysis 

indicated no significant effect on frequency (Figure 10).  

Two trials (155 participants) compared the effect of spinal mobilization vs. manipulation. 

Meta-analysis indicated no significant effect on CGH pain intensity (Figure 10) or neck 

disability (Figure 12). 
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Two trials (39 participants) investigated the effect of trigger point therapy with ischemic 

compression of the sternomastoid muscle vs. no or simulated therapy. Meta-analysis 

indicated no significant effect on pain intensity, frequency, or duration (Figures 12-15). In 

most analyses, heterogeneity was a major observation. It is an indication of the inconsistency 

of the results of different studies. Table 8 shows a summary of the findings of meta-analyses. 
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DISCUSSION 

Cervicogenic headache has been 

included in the International Classification 

of Headache Disorders as a secondary 

headache arising from musculoskeletal 

disorders in the cervical spine but not 

necessarily accompanied by neck pain 

[59]. Structures such as the upper cervical 

synovial joints, upper cervical muscles, 

and C2–C3 intervertebral disc have been 

raised as possible origins of CGH [60]. 

Some findings suggest the involvement of 

the neck structures in CGH; for example, a 

reduction in upper cervical rotation [62] 

reduced cervical flexion/extension or 

painful upper cervical joints as assessed by 

manual palpation [63]. Given the problem 

of relapses at the neck, conservative 

treatment has focused on the neck 

structures. Hence, the objective of this 

systematic review was to assess the 

effectiveness of various conservative 

manual physical therapy interventions for 

the management of CGH. The 

interventions assessed included cervical 

and upper thoracic manipulation, cervical 

mobilization, and ischemic compression of 

cervical muscular trigger points. This 

systematic review and meta-analysis 

demonstrated that manual physiotherapy 

provides significant, small short-term 

effects for pain intensity, frequency, and 

disability but not pain duration among 

individuals suffering from CGH. However, 

high heterogeneity reduces the 

applicability of the evidence. The lack of a 

high-quality evidence approach creates 

some uncertainly in these results. Cervical 

mobilization has been demonstrated to be 

useful in in lowering pain but ineffective 

in reducing headache frequency. On the 

contrary, SMT decreased headache 

frequency but did not significantly reduce 

pain intensity. According to the IHS 

guidelines for controlled trials, headache 

frequency is considered the most important 

primary measure in efficacy studies for 

headache [65]. Trigger point compression 

in the sternomastoid muscle was not 

effective for pain and symptom reduction.  

Our findings generally agree with 

previous contemporary systematic reviews 

regarding the efficacy of manual therapies 

for CGH. Only two RCTs were included in 

one review in 2005. The two trials 

reported a positive effect of SMT on 

headache intensity, headache duration, and 

medication intake. However, SMT did not 

reduce headache frequency significantly 

[68]. Subsequently, in a review of 6 RCTs, 

Racicki et al. found that exercise 

intervention demonstrated significant 

improvement of pain intensity and 

frequency of symptoms after seven weeks. 

Combined exercise and manipulative 

therapy achieved significant pain reduction 

and improvement in symptoms frequency 

that persisted at the 12-month-follow up 

period.  

Luedtke et al. performed a 

systematic review to assess the efficacy of 

physiotherapy approaches in three types of 

headaches. Eight studies involved patients 

with CGH. Meta-analyses indicated a 

reduction of CGH pain intensity, 

frequency, and duration. However, pain 

reduction and CGH frequency decrease do 

not achieve clinically significant effect 

sizes. Small sample sizes, improper 

classification of headaches, and other 

methodological flaws diminish the 

reliability of these results. Garcia et al. 

reported that 7 of 10 included trials had a 

significant impact of mobilization or 

manipulation in improving headache pain 

and frequency compared to control 

subjects. However, like the current study, 

the authors found it difficult to generalize 

the findings due to the studies’ 

heterogeneity. In another review, Coelho 

et al found that manipulation was equally 

as effective as conservative treatment in 

reducing pain, disability, and headache 

frequency in individuals with CGH. Most 

recently, Fernandez included 7 trials 

investigating the effectiveness of SMT 

exclusively for CGH. They demonstrated a 

significant small effect favoring SMT over 
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other manual therapies for pain intensity in 

the short term. However, there was a non-

significant difference between groups in 

the mid- and long-term.  

The current review suggests that 

SMT can be utilized to reduce headache 

frequency, and on the other hand, cervical 

mobilization can reduce pain intensity. A 

recently published evidence-based 

guideline for the non-pharmacological 

management of headaches associated with 

neck pain recommends using SMT, spinal 

mobilization, or craniocervical scapula 

exercises for CGH management [72]. But 

this guideline did not recommend 

combining these therapeutic modalities. 

Actually, a large reliable study [35] not 

included in the quantitative analysis in the 

current review utilized a combination of 

manipulation and mobilization in their 

RCT, although they described their 

intervention as manipulation. Another 

study [16] found both techniques to be 

equally effective for pain reduction. 

Dunning et al. [39] provided evidence that 

the care of patients with CGH should 

include some type of cervical manipulation 

Despite the fact that cervical manipulation 

is frequently advised to be avoided due to 

the danger of major adverse outcomes[73]. 

A systematic review determined that both 

mobilization and manipulation are useful 

for treating patients with CGH, but was 

unable to identify whether strategy was 

better [74]. In addition, clinical guidelines 

revealed that manipulation, mobilization, 

and exercise were useful for the 

management of patients diagnosed with 

CGH; however, the guidelines did not 

make any suggestions regarding the 

superiority of each treatment modality 

[75]. A significant issue is that clinical 

diagnostic criteria for CGH have not been 

shown to be valid, Probably, there is no 

gold standard when it comes to CEH 

diagnosis criteria. However, CHISG 

criteria are superior for CEH diagnosis [5].  

The results of this study suggest that 

manual physical therapy, including SMT 

and spinal mobilization, could 

significantly reduce the symptoms of CGH 

as pain intensity and headache frequency 

[35,39]. These results need to be viewed 

cautiously because of the methodological 

discrepancies in the studies and the small 

sample size in most of them. Also, the 

large heterogeneity of the included studies 

is another factor decreasing the 

generalizability of the findings. As a 

result, the clinical impact of the findings is 

level B (good) based on the current 

evidence base.  

CONCLUSIONS: 

Manual therapy techniques provide 

significant but small and short-term effects 

for pain intensity, frequency, and disability 

but not the duration of CGH. Spinal 

manipulative therapy can be utilized to 

reduce headache frequency, and on the 

other hand, cervical mobilization can 

reduce pain intensity. Manipulation and 

mobilization need to be investigated in 

well-designed large studies. A 

Combination of manipulation and 

mobilization could be effective for 

reducing pain intensity and headache 

frequency. Trigger point compression in 

the sternomastoid muscle was not effective 

for pain and symptom reduction. 

 

 


