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Spinal Manipulations for Cervicogenic Headaches:
A Systematic Review of Randomized Clinical Trialshead_1932 1132..1139

Paul Posadzki, PhD, MSc, BSc; Edzard Ernst, MD, PhD, FMedSci, FSB, FRCP, FRCPEd

The objective of this systematic review was to assess the effectiveness of spinal manipulations as a treatment option for
cervicogenic headaches. Seven databases were searched from their inception to February 2011. All randomized trials which
investigated spinal manipulations performed by any type of healthcare professional for treating cervicogenic headaches in
human subjects were considered. The selection of studies, data extraction, and validation were performed independently by 2
reviewers. Nine randomized clinical trials (RCTs) met the inclusion criteria. Their methodological quality was mostly poor. Six
RCTs suggested that spinal manipulation is more effective than physical therapy, gentle massage, drug therapy, or no interven-
tion. Three RCTs showed no differences in pain, duration, and frequency of headaches compared to placebo, manipulation,
physical therapy, massage, or wait list controls. Adequate control for placebo effect was achieved in 1 RCT only, and this trial
showed no benefit of spinal manipulations beyond a placebo effect. The majority of RCTs failed to provide details of adverse
effects. There are few rigorous RCTs testing the effectiveness of spinal manipulations for treating cervicogenic headaches. The
results are mixed and the only trial accounting for placebo effects fails to be positive. Therefore, the therapeutic value of this
approach remains uncertain.
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INTRODUCTION
Cervicogenic headache (CGH) is associated with

a high burden of suffering and considerable socio-
economic costs. The clinical classifications and defini-
tions of CGH are ambiguous.1 The International
Headache Society classified CGH as “pain, referred
from a source in the neck and perceived in one or
more regions of the head and/or face” and stressed
the importance of clinical evidence of a disorder or

lesion within the cervical spine or soft tissues of the
neck as a valid cause of headache.2

Spinal manipulation (SM) is a manual technique
often practiced by chiropractors, osteopaths, physio-
therapists, and some doctors to correct misalignments
of the spinal joints.3 Chiropractors suggest that SM is
an effective treatment for CGH.4 However, SM has
repeatedly been criticized for not being biologically
plausible.5,6 The effectiveness, safety, and cost-
effectiveness of SM have also been questioned.7-10

Thus, it seems crucial to be certain about its benefits
for patients suffering from CGH.

This systematic review is aimed at critically evalu-
ating the evidence for or against the notion that SM is
effective in treating CGH.
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METHODS
Electronic searches were carried out in the fol-

lowing databases: Amed, Embase, Medline, Cinahl,
Mantis, ICL, and Cochrane Central Register of Con-
trolled Trials (from their inception until February
2011). Cervicogenic headache combined with spinal
manipulative therapy, spinal manipulation, cervical
manipulation, chiropractic manipulation, and osteo-
pathic manipulation were employed as Medical
Subject Heading (MeSH) terms or key words for our
search. Our own extensive department files were also
hand-searched. The abstract of the articles thus
located were then screened in End Note to remove
duplicates and irrelevant studies. No language limita-
tions were imposed.

To be included, a clinical trial had to be random-
ized or quasi-randomized, test the feasibility or effec-
tiveness of SM, and focus on the treatment of CGH in
human subjects. Any pain-related outcome measures
were considered eligible. Any type of control inter-
vention was admissible. Abstracts were excluded.

For the purpose of this review, we defined SM as
“the application of high-velocity, low-amplitude
manual thrusts to the spinal joints slightly beyond the
passive range of joint motion.”11

Key data of the included trials were extracted
according to pre-specified criteria (Table 1). Data
extraction was performed by 2 independent reviewers
(E. E., P. P.). The methodological quality of all
reviewed studies was estimated using the Jadad score
and the Cochrane tool.12 Again, this was carried out
by 2 independent reviewers (E. E., P. P.).

RESULTS
The search strategy generated a total of 626

“hits.”After removal of duplicates, 470 abstracts were
screened for inclusion. A total of 15 trials were
retrieved for further evaluation, of which 9 random-
ized clinical trials (RCTs) involving 607 patients with
CGH were eligible for inclusion (Figure).4,13-20 Their
key data are summarized in Table 1.

Populations of individuals with CGH were rela-
tively homogenous across RCTs.4,13-15,17,18 Control
interventions were heterogeneous ranging from
sham manipulation,13 light massage,4 drugs,17 physical
therapy,15,16 to no intervention.14,18

Ammer and Rathkolb16 compared: (1) SM plus
electrotherapy; (2) electrotherapy over the forehead/
neck plus ultrasound and UV light over the neck
muscles; and (3) munaripacks-mustard paste
(cayenne pepper and kaolinerde combined in water)
plus massage. They reported a significant reduction in
pain in all 3 groups after 2 weeks of therapy. This
study lacked appropriately described randomization,
allocation concealment, power calculations, and
intention to treat analysis.A further caveat was that it
did not test SM as a single therapy but in combination
with electrotherapy. Thus, it does not allow causal
inferences regarding SM. We scored this study as 2.

Bitterli20 aimed to assess the effectiveness of
mobilization combined with SM vs SM alone and wait
list controls. They reported that the group which
received preliminary mobilization improved by 35%
after this treatment, but there was no further
improvement after SM.This study lacked appropriate
randomization, concealed allocation, blinding, inten-
tion to treat analysis, power analysis and was of small
sample size. We scored it as 1.

Borusiak et al13 investigated the effectiveness of
SM in children and adolescents with CGH. They did
not report any significant differences in terms of per-
centage of days with headache, total duration of head-
ache, days with school absence due to headache,
consumption of analgesics or intensity of headache.
This was a very well-designed trial. We scored it as 4.

Haas et al4 aimed to compare the efficacy of 2
doses of SM and 2 doses of light massage for CGH.
They reported clinically important differences favor-
ing SM. The sources of bias included relatively wide
confidence intervals and lack of blinding.We scored it
as 3.

Haas et al14 aimed to make preliminary estimates
of the relationship between headache outcomes and
the number of visits to a chiropractor. They reported
that there was substantial benefit in pain relief for 9
and 12 treatments compared with 3 visits.This study is
burdened with a risk of bias related to insufficiently
described randomization, lack of blinding and selec-
tive outcome reporting. We scored it as 3.

Howe et al17 aimed to assess the effectiveness of
SM in patients with subacute, chronic mechanical
neck disorder (with radicular findings) and headache
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in general practice. They reported a significant imme-
diate improvement in symptoms of those with pain or
stiffness in the neck, and pain/paresthesia in the
shoulder, and a nearly significant improvement in
those with pain/paresthesia in the arm/hand. This
study lacked appropriately described randomization,
power calculations, allocation concealment, blinding
and description of dropouts.We scored this study as 1.

Jull et al18 aimed to determine the effectiveness of
SM and a low-load exercise program for CGH when
used alone and in combination, as compared with a
control group. They reported that both SM and spe-
cific exercise had significantly reduced headache fre-
quency and intensity, and the neck pain and effects
were maintained at the 12-month follow-up assess-
ment. Lack of blinding and power calculation may
increase the risk of biases. We scored this study as 4.

Li et al19 aimed to compare the effects of SM
and transcutaneous electrical nerve stimulation on
patients with CGH. They reported statistically insig-
nificant changes in pain (numeric rating scale score)
and significant changes in frequency and duration of

headaches in favor of SM. However, this trial lacks
allocation concealment, appropriate randomization,
blinding and intention to treat analysis. We scored it
as 0.

Nilsson et al15 aimed to determine whether SM
has any effect on CGH. They reported significant
changes in analgesic use per day, headache intensity
per episode, and number of headache hours per day.
This trial lacks allocation concealment, appropriate
randomization, and blinding procedures. We scored
this study as 2.

DISCUSSION
The purpose of the present review was to criti-

cally evaluate the evidence for or against the effec-
tiveness of SM for the treatment of CGH. Nine RCTs
met our eligibility criteria. The results of 6 RCTs sug-
gested that SM is effective for treating CGH com-
pared to physical therapy, light massage, drug therapy,
or no intervention.4,14,15,17-19 Three RCTs showed no
differences in pain, headache duration and frequency
compared to placebo manipulation, physical therapy,
massage, or wait list controls. Most trials had major
methodological flaws (Tables 2 and 3). Three (out
of 5) RCTs were of low quality and these favored
SM.15,17,19 Three (out of 4) RCTs that were of high
quality favored SM.4,14,18 One high-quality study (out
of 4) showed no effect.13 Six RCTs adhered to Inter-
national Headache Society diagnostic criteria or
these described by Sjaastad et al.4,13-15,18,19 Three RCTs
failed to adhere to any diagnostic criteria.16,17,20 The
evidence from RCTs of SM for treatment of CGH is
thus ambiguous and, for several reasons, inconclusive.

Our findings should be viewed in the context of
other reviews. Vernon et al21 published a review of
complementary and alternative therapies in the treat-
ment of tension-type headache and CGH. Even
though it included several RCTs of SM, its focus was
not on summarizing the totality of the evidence for or
against SM. In a similar vein, Fernández de las Peñas
et al22 included 2 RCTs only, ie, 22.2% of the available
data we managed to locate. Therefore, this review
failed to evaluate the totality of the available
evidence.

Populations of individuals with CGH were rela-
tively homogenous across RCTs.4,13-15,17,18 However,

Duplicates removed
(n = 156)

Included in review 
(n = 9) 

Full-text articles 
retrieved (n = 15)  

Abstracts studied for
inclusion (n = 470)

Total number of hits
(n = 626)

Excluded: not cervicogenic 
headache (n = 6)

Excluded: not clinical trial,
not spinal manipulation

(n = 455)

Figure.—Flowchart of eligibility assessment and inclusion.
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control interventions were heterogeneous ranging
from sham manipulation,13 light massage,4 drugs,17

physical therapy,15,16 to no intervention.14,18 Primary
outcome measures were also heterogeneous ranging
from numeric rating scale,16 Modified Von Korff
pain and disability scale,4,14 visual analog scale,15 and
diaries (percentage of days with headache, total
duration of headache, days with school absence due
to headache, consumption of analgesics, intensity of
headache, headache intensity per episode, and
number of headache hours per day).13,15,18 Frequency
and duration of SM sessions varied across RCTs
from 1 session only13,17 to 22 sessions.15 Most RCTs

failed to describe SM technique in sufficient depth
(Table 4).14-17,19,20 Given such variability and lack of
standardization of SM treatments, it is difficult to
independently replicate these studies and/or draw
any firm conclusions.

Four of the 9 RCTs reported adverse effects
(AEs).13,18-20 Five RCTs failed to provide that infor-
mation (Table 5).4,14-17 The non-reporting of AEs is in
violation of all guidelines of reporting clinical trials
and, arguably, of medical ethics. It is also worth noting
that several hundred severe complications after
upper spinal manipulations have been reported (eg,
Ernst23 and Terrett24).

Table 2.—Quality Assessment of the Included Studies (Jadad Score)

First Author (Year)

Random
Sequence

Generation
Appropriate

Randomization

Blinding of
Participants
or Personnel

Blinding of
Outcome
Assessors

Withdrawals
and Dropouts

Sum
(Jadad Score)

Ammer (1990)16 1 0 0 0 1 2
Bitterli (1977)20 0 0 0 0 1 1
Borusiak (2010)13 1 1 1 0 1 4
Haas (2004)14 1 1 0 0 1 3
Haas (2010)4 1 1 0 0 1 3
Howe (1983)17 1 0 0 0 0 1
Jull (2002)18 1 1 0 1 1 4
Li (2007)19 0 0 0 0 0 0
Nilsson (1995)15 1 0 0 0 1 2

Table 3.—Quality Assessment of Included Studies (Cochrane Tool)

First Author (Year)
Sequence

Generation
Allocation

Concealment

Blinding of
Participants,
Personnel,

or Outcome
Assessors

Incomplete
Outcome

Data

Selective
Outcome
Reporting

Other Sources
of Bias Sum

Ammer (1990)16 1 -1 -1 0 0 0 -1
Bitterli (1977)20 -1 -1 -1 0 0 -1 -4
Borusiak (2010)13 1 1 1 1 1 1 6
Haas (2004)14 1 0 -1 1 0 0 1
Haas (2010)4 1 1 -1 1 1 0 3
Howe (1983)17 0 -1 -1 -1 -1 -1 -5
Jull (2002)18 1 -1 1 1 1 0 3
Li (2007)19 -1 -1 -1 -1 -1 -1 -6
Nilsson (1995)15 1 -1 -1 1 0 0 0

+1 = low risk of bias; 0 = unclear risk of bias; -1 = high risk of bias.
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A particular concern relates to vascular accidents
caused by arterial dissection after upper spinal
manipulation.25-28 The estimates as to the incidence of
these complications vary hugely.10 Underreporting of
AEs in RCTs is likely to generate a false impression
about the safety of SM.

Three of the 6 RCTs that suggested SM to be
effective were conducted by chiropractors.4,14,15 Three
RCTs performed by non-chiropractors showed no
effect (Table 6).13,16,20 This could either indicate a
degree of bias on the side of chiropractors, as noted
previously29 or mean that chiropractors are better
trained in SM and therefore more effective than other
professions administering this treatment.

Our review has several limitations. Even though
our searches were extensive, we cannot be entirely
sure that all relevant articles were located. Publica-
tion bias may have resulted in negative studies
remaining unpublished.The number of trials included
in our review, their total sample size, and their meth-

odological quality were too low to allow definitive
judgments. Even though all included RCTs were con-
sidered to have relatively homogenous CGH popula-
tions, statistical pooling was not feasible due to lack of
reporting of sufficient raw data. However, this review
has several strengths including the comprehensive
search strategy, the inclusion of only the highest
quality trial design and use of suggested methods for
systematic reviews of interventions for CGH.

Future studies of SM should be in line with
accepted standards of trial design and reporting (eg,
CONSORT guidelines). In particular, studies should
be of adequate sample size based on power calcula-
tions, use validated outcome measures, control for
non-specific effects, and minimize other sources of
bias. Reporting of these studies should be such that
results can be independently replicated.

In conclusion, the evidence that SM is effective
for CGH is not conclusive. Further rigorous research
in this area is needed. Until conclusive data are avail-

Table 4.—Details of Spinal Manipulation (SM) Intervention

First Author (Year) Details of SM Intervention (Direct Quote Where Appropriate)

Ammer (1990)16 Manipulation was given at first and sixth treatment day with pulsed galvanic current (50/70), 20
minutes of duration in each blocked segment.

Bitterli (1977)20 Patients in the group B were treated by a doctor who was also a qualified manual therapist. They
received an average of 7.2 directed manipulations of the cervical spine using a technique
described by Maigne.

Borusiak (2010)13 “Patients were lying on the side and a cervical high-velocity, low-amplitude lateral-directed
manipulation without rotation or extension was performed. Forces of this intervention are known
and vary from 50 Nm in newborns and infants to 350 Nm in adults.”

Haas (2004)14 “The principal therapy was high-velocity, low-amplitude spinal manipulation as described by
Bergmann et al. [. . .] Specific manipulation and other modalities were determined at each visit by
the therapist through ongoing evaluation of the participants.”

Haas (2010)4 “The two SMT groups received high-velocity low-amplitude spinal manipulation of the cervical and
upper thoracic (transitional region) spine at each visit as described by Peterson and Bergmann
et al. This form of manipulation is the most commonly used by chiropractors. Modifications in
manipulation recommended for older patients were permitted as required.”

Howe (1983)17 “The techniques are similar with only minor differences to those described by Bourdillon.3 The
essence of manipulations is to move the joint or joints as far as comfortably possible and then
apply a quick thrust of moderate force but with small amplitude in the same direction.”

Jull (2002)18 “The manipulative therapy (MT) intervention followed the regimen described by Maitland et al.
This regimen includes the use of both low-velocity cervical joint mobilization techniques (in
which the cervical segment is moved passively with rhythmical movements) and high-velocity
manipulation techniques in the treatment of cervical joint disorders.”

Li (2007)19 Patients were in supine position. Clinician positioned the patients’ head to the side and
manipulated 3 to 5 cervical vertebrae after taking out the slack.

Nilsson (1995)15 “Manipulative methods used were toggle recoil for the upper cervical region and diversified
technique for the mid and lower cervicals, as determined by the chiropractor on the basis of
palpatory examination findings.”
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able, SM cannot be regarded as an evidence-based
approach in the treatment of CGH.

STATEMENT OF AUTHORSHIP

Category 1
(a) Conception and Design

Edzard Ernst
(b) Acquisition of Data

Paul Posadzki
(c) Analysis and Interpretation of Data

Edzard Ernst; Paul Posadzki

Category 2
(a) Drafting the Article

Paul Posadzki
(b) Revising It for Intellectual Content

Edzard Ernst; Paul Posadzki

Category 3
(a) Final Approval of the Completed Article

Edzard Ernst; Paul Posadzki

REFERENCES

1. Bogduk N, Govind J. Cervicogenic headache: An
assessment of the evidence on clinical diagnosis,
invasive tests, and treatment. Lancet Neurol.
2009;8:959-968.

2. International Headache Society. The International
Classification of Headache Disorders. Cephalalgia.
2004;24(Suppl. 1):1-160.

3. Ernst E, Pittler MH, Wider B, Boddy K. The
Desktop Guide to Complementary and Alternative
Medicine, 2nd edn. Edinburgh: Elsevier Mosby;
2006.

4. Haas M, Spegman A, Peterson D, Aickin M, Vavrek
D. Dose-response and efficacy of spinal manipula-
tion for chronic cervicogenic headache: A pilot ran-
domized controlled trial. Spine J. 2010;10:117-128.

5. Homola S. Real orthopaedic subluxations versus
imagery chiropractic subluxations. Focus Alternative
Compl Ther. 2010;15:284-288.

6. Mirtz TA, Morgan L, Wyatt LH, Greene L. An
epidemiological examination of the subluxation
construct using Hill’s criteria of causation. Chiropr
Osteopat. 2009;17:13.

7. Vautravers P. Cervical spine manipulation and the
precautionary principle. Joint Bone Spine. 2000;
67:272-276.

Table 6.—Positive vs Negative Trials by Type of Healthcare
Professional

First Author (Year)
Profession Positive Negative Equivocal

Ammer (1990)16 PT — ✓ —
Bitterli (1977)20 MD — ✓ —
Borusiak (2010)13 MD — ✓ —
Haas (2004)14 DC ✓ — —
Haas (2010)4 DC ✓ — —
Howe (1983)17 MD ✓ — —
Jull (2002)18 PT — — ✓
Li (2007)19 R — — ✓
Nilsson (1995)15 DC, MD ✓ — —

DC = doctor of chiropractic; MD = medical doctor; PT =
physiotherapist; R = rehabilitant; — = inconclusive results.

Table 5.—Adverse Effects (AEs) Reported in Randomized
Clinical Trials

First Author (Year) Details of AEs

Ammer (1990)16 NIP.
Bitterli (1977)20 Manipulation and mobilization were

well tolerated with the customary
reaction of minimal benign reaction
lasting less than 24 hours.

Borusiak (2010)13 “No severe or moderate side effects
were noticed (. . .) hot skin and
dizziness being reported most often
in 15 (treatment group: 6; placebo
group: 9) and 11 patients (treatment
group: 7; placebo group: 4),
respectively.” No significant
between-group differences.

Haas (2004)14 NIP.
Haas (2010)4 NIP.
Howe (1983)17 NIP.
Jull (2002)18 “As a minor and temporary side

effect, 6.7% of the headaches
experienced by subjects during the
6-week intervention period were
reported by subjects in the
headache diaries as provoked by
treatment.”

Li (2007)19 None reported.
Nilsson (1995)15 NIP.

NIP = no information provided.

1138 July/August 2011



8. Shin B, Lee M, Park T, Ernst E. Serious adverse
events after spinal manipulation: A systematic
review of the Korean literature. Focus Alternative
Compl Ther. 2010;15:198-201.

9. Ernst E. Deaths after chiropractic: A review of pub-
lished cases. Int J Clin Pract. 2010;64:1162-1165.

10. Ernst E. Chiropractic: A critical evaluation. J Pain
Symptom Manage. 2008;35:544-562.

11. Bronfort G, Assendelft WJ, Evans R, Haas M,
Bouter L. Efficacy of spinal manipulation for
chronic headache: A systematic review. J Manipula-
tive Physiol Ther. 2001;24:457-466.

12. Jadad AR, Moore RA, Carroll D, et al. Assessing the
quality of reports of randomised clinical trials: Is
blinding necessary. Control Clin Trials. 1996;17:1-12.

13. Borusiak P, Biedermann H, Bosserhoff S, Opp J.
Lack of efficacy of manual therapy in children and
adolescents with suspected cervicogenic headache:
Results of a prospective, randomized, placebo-
controlled, and blinded trial. Headache. 2010;50:224-
230.

14. Haas M, Groupp E, Aickin M, et al. Dose-response
for chiropractic care of chronic cervicogenic head-
ache and associated neck pain: A randomized pilot
study. J Manipulative Physiol Ther. 2004;27:547-553.

15. Nilsson N, Christensen HW, Hartvigsen J. The effect
of spinal manipulation in the treatment of cer-
vicogenic headache. J Manipulative Physiol Ther.
1997;20:326-330.

16. Ammer K, Rathkolb O. Physical therapy in occipital
headaches. Manuel Med. 1990;28:65-68.

17. Howe DH, Newcombe RG, Wade MT. Manipula-
tion of the cervical-spine – a pilot study. J R Coll
Gen Pract. 1983;33:574-579.

18. Jull G, Trott P, Potter H, et al. A randomized con-
trolled trial of exercise and manipulative therapy for
cervicogenic headache. Spine. 2002;27:1835-1843.

19. Li C, Zhang XL, Ding H, Tao YQ, Zhan HS. Com-
parative study on effects of manipulation treatment
and transcutaneous electrical nerve stimulation on

patients with cervicogenic headache. Zhong Xi Yi Jie
He Xue Bao. 2007;5:403-406.

20. Bitterli J. Zur objectivierung der manualtherapeu-
tischen beeinflussbarkeit des spondylogenen
kopfschmerzes. Nervenarzt. 1977;48:259-262.

21. Vernon H, McDermaid CS, Hagino C. Systematic
review of randomized clinical trials of
complementary/alternative therapies in the treat-
ment of tension-type and cervicogenic headache.
Complement Ther Med. 1999;7:142-155.

22. Fernández de las Peñas C, Alonso-Blanco C, Cuad-
rado ML, Pareja JA. Spinal manipulative therapy in
the management of cervicogenic headache. Head-
ache. 2005;45:1260-1263.

23. Ernst E. Manipulation of the cervical spine: A sys-
tematic review of case reports of serious adverse
events, 1995-2001. Med J Aust. 2002;176:376-380.

24. Terrett AGJ. Current Concepts in Vertebrobasilar
Complications Following Spinal Manipulation, 2nd
edn. Des Moines, IA: JCMIC Group; 2001.

25. Ernst E. Adverse effects of spinal manipulation: A
systematic review. J R Soc Med. 2007;100:330-338.

26. Smith WS, Johnston SC, Skalabrin EJ, et al. Spinal
manipulative therapy is an independent risk factor
for vertebral artery dissection. Neurology. 2003;
60:1424-1428.

27. Miley ML, Wellik KE, Wingerchuk DM, Demaer-
schalk BM. Does cervical manipulative therapy
cause vertebral artery dissection and stroke? Neu-
rologist. 2008;14:66-73.

28. Reuter U, Hämling M, Kavuk I, Einhäupl KM,
Schielke E. Vertebral artery dissections after chiro-
practic neck manipulation in Germany over three
years. J Neurol. 2006;253:724-730.

29. Ernst E, Canter PH. A systematic review of system-
atic reviews of spinal manipulation. J R Soc Med.
2006;99:192-196.

30. Sjaastad O, Fredriksen TA, Pfaffenrath V. Cervico-
genic headache: Diagnostic criteria. Headache.
1998;38:442-445.

Headache 1139


