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Abstract 

Objective: Cervicogenic headache is a disabling headache where pharmacological management have limited 
effect. Thus, non-pharmacological management is warranted. Our objective was therefore to investigate the efficacy 
of chiropractic spinal manipulative therapy versus placebo (sham manipulation) and control (continued usual but 
non-manual management) for cervicogenic headache in a prospective 3-armed single-blinded, placebo, randomized 
controlled trial of 17 months’ duration.

Results: Nineteen participants were equally randomized into the three groups, and 12 participants completed the 
randomized controlled trial. Headache frequency improved at all time points in the chiropractic spinal manipulative 
therapy and the placebo group. Headache index improved in the chiropractic spinal manipulative therapy group at 
all time points, while it improved at 6 and 12 months’ follow-up in the placebo group. The control group remained 
unchanged during the whole study period. Adverse events were few, mild and transient. Blinding was concealed 
throughout the RCT. Thus, our results suggest that manual-therapy might be a safe treatment option for participants 
with cervicogenic headache, but data need to be confirmed in a randomized controlled trial with sufficient sample 
size and statistical power.
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Introduction
Cervicogenic headache (CEH) is a secondary head-
ache characterized by unilateral headache, and symp-
toms and signs of neck involvement [1, 2]. It is often 
worsened by neck movement, sustained awkward head 
position or external pressure over the upper cervical 
or occipital region on the symptomatic side [1, 2]. The 
prevalence of CEH varies from 1.0 to 4.6% in the gen-
eral population depending on the diagnostic criteria 
[1, 3–6]. The efficacy of pharmacological management 
for CEH is poor and medication overuse is frequent 
[7]. Due to insufficient pharmacological treatment 

strategies, spinal manipulative therapy (SMT) has 
been recommended as a treatment option, despite 
the methodological shortcomings found in previous 
manual-therapy clinical trials [8, 9]; especially three-
armed studies, including an active, a placebo, and a 
control group, have not previously been conducted, 
although this is recommended as the gold standard in 
RCTs.

The primary objective was to investigate the efficacy of 
chiropractic spinal manipulative therapy (CSMT) versus 
placebo (sham manipulation) and CSMT versus control 
(continued usual management but no manual-therapy 
were allowed during the trial period) in participants with 
CEH.
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Main text
Methods
Design
This study was a prospective triple-armed, placebo RCT 
of 17  months’ duration with single blinded treatment 
and blinded outcome measures. The trial consisted of 
1  month baseline, 3  months’ treatment with a total of 
12 intervention sessions, and follow-up analysis at end 
of intervention and 3, 6, 12  months’. Participants were 
block randomized into: (a) CSMT, (b) placebo (sham 
manipulation), or (c) control (continued usual manage-
ment but no manual-therapy were allowed during the 
trial period). The study design conforms the Interna-
tional Headache Society (IHS) and CONSORT [10–13]. 
The full trial protocol has been published previously and 
contains explicit details regarding the methodology [14].

Participants
Participants were recruited from September to October 
2012 through the Akershus University Hospital and Inn-
landet Hospital Trust, Norway.

Eligible participants were between 18 and 70  years of 
age, diagnosed with a CEH by a neurologist, including at 
least three major criteria of the CHISG but not includ-
ing occipital nerve blockage [1]. Exclusion criteria are 
described in details in the available protocol [14].

Eligible participants were invited to an interview and 
physical assessment by a chiropractor (AC) including 
meticulous investigation of the spinal column. Partici-
pants, who were randomized to CSMT or placebo, had a 
full spine radiographic examination prior to intervention 
commenced.

Intervention
The CSMT group received SMT using the Gonstead 
method, directed to spinal biomechanical dysfunction as 
diagnosed by standard chiropractic tests [15].

The placebo group received sham manipulation at the 
lateral edge of the scapula and/or the gluteal region [16].

The control group continued their usual pharmacologi-
cal management without receiving manual intervention.

The interventions are described in details in the avail-
able trial protocol [14].

Blinding
After each treatment session, participants completed a 
de-blinding questionnaire, see protocol for details [16].

Outcome measures
Headache characteristics were recorded in the chiroprac-
tic in-depth interview followed by 1 month of validated 
diagnostic headache diary for baseline recordings [17], 
which was returned on a monthly basis [14].

The primary end-point was 25% reduction in num-
ber of headaches days per month (30 days/month) from 
baseline to end of intervention and 3, 6 and 12  months 
follow-up as compared to the placebo group and the con-
trol group respectively. Secondary end-points included a 
25% improvement in headache duration, headache inten-
sity and headache index (HI). HI was calculated as mean 
days with headache (30  days)  ×  mean headache dura-
tion (hours per day) × mean intensity (0–10 NRS). End-
points were based on IHS clinical guidelines [10, 11].

All adverse events (AEs) were recorded after each con-
sultation in accordance with the CONSORT recommen-
dations and IHS Task Force on AEs in migraine trials [12, 
13].

Power calculation
The power was based on a recent group comparison 
study of topiramate [18]. A sample size of 20 patients was 
required in each group to detect a statistical significant 
average difference in reduction of 25% with 80% power, 
see protocol for details [14].

Statistical analysis
Data were recorded in MS Excel 2007. All analysis was 
performed by a blinded investigator using sealed serial 
number for each participant. Results for primary and 
secondary end-points are presented individually for 
each participant while mean change for each group are 
presented in figures. Mean HI and 95% confidence inter-
val (CI) was calculated for baseline characteristics using 
SPSS v22.

Ethics and data security
All methods were carried out in accordance with the 
approved guidelines and regulations. Ethical details are 
available in the trial protocol [14].

Results
Ninety-five participants with CEH diagnosed by a neu-
rologist at Akershus University Hospital or Innlandet 
Hospital Trust, Norway were contacted. Twenty-one did 
not reply to the 1st or 2nd invitation letter. Among the 
74 participants screened by telephone, 27 participants 
did not meet the inclusion criteria, i.e., nine (two men 
and seven women) had received CSMT within the last 
12  months, four (one man and three women) had spi-
nal radiculopathy, one woman had a dens fracture, one 
woman had a vertebral artery insufficiency, one woman 
had a cervical spine tumour, five (two men and three 
women) had headache remission, three (one man and 
two women) suffered depression, one woman had a brain 
tumour, one woman had insufficient Norwegian language 
skills, and one woman was pregnant.



Page 3 of 8Chaibi et al. BMC Res Notes  (2017) 10:310 

Among the 47 eligible participants, 28 refrained to par-
ticipate, i.e., due to time concerns (1 man and 11 women), 
physicians advised against participation (one man and 
two women), no faith in the treatment (one man and one 
woman), and unknown reason(s) (eight men and three 
women).

A total of 19 participants (5 men and 14 women) 
were randomized (Additional file  1). Three participants 
dropped out and four participants were excluded after 
randomization. Reasons for dropping out included, 
refrained to keep a headache diary (one woman), 
refrained to stop physiotherapy (one woman), and inclu-
sion in an obesity rehabilitation program (one woman). 
Reasons for exclusion included, headache diaries not 
returned (two women), depression (one woman) and 
inflammatory disease (one man). Four participants 
were allocated to each of the three interventions. Base-
line characteristic across the three groups were similar 
(Table 1).

Outcome measures
Individual changes in headache frequency, duration, 
intensity and HI from baseline to post-treatment and 3, 6 
and 12 months follow-up are presented in Table 2.

Mean change in primary and secondary end-points for 
each group are presented in Fig. 1a–d.

The main effect of the treatment was on headache fre-
quency in both the CSMT and the placebo group, an 
effect that was maintained at follow-up (Fig. 1a).

Headache index improved in the CSMT group at all 
time points while it improved at 6 and 12 months follow-
up in the placebo group.

The control group remained unchanged during the 
whole study period (Fig. 1a–d).

Blinding
The four participants who received CSMT believed they 
received it with a mean 9.1 certainty, whereas the four 
participants who received placebo believed they received 
active CSMT with a mean 6.4 certainty.

Adverse effects
Mild transient AEs were local tenderness and tiredness 
on the treatment day in both the CSMT and the placebo 
group. No severe or serious adverse events were reported 
in the study.

Discussion
To our knowledge, this is the first triple-armed chiro-
practic manual-therapy RCT to include a placebo and 
a control group for participants with CEH. The study is 
also the first to successfully maintain blinding through-
out a full length intervention period. Our main results 
demonstrate reduction in headache frequency and HI in 
the CSMT and the placebo group, an effect that lasted 
at follow-up, while the control group was unchanged 
throughout the RCT.

Methodological considerations
As compared to previous manual-therapy RCTs, our par-
ticipants were selected based on more rigorous criteria 
for CEH and the diagnosis was confirmed by a neurolo-
gist experienced in headache disorders [9]. The exclusion 
criteria i.e., depression, chiropractic treatment within the 

Table 1 Baseline demographic and clinical characteristics

Chiropractic spinal manipulative therapy Sham manipulation (placebo) Control group

Number of participants 4 4 4

 Males 1 1 2

 Females 3 3 2

Age ± SD (range) 36.0 ± 12.8 (26–54) 49.8 ± 12.3 (32–58) 48.0 ± 9.8 (39–61)

Duration (years with headache ± SD) 7.3 ± 3.3 8.5 ± 1.3 13.8 ± 10.4

Headache frequency (mean 30 days/month) 20.5 ± 9.9 25.5 ± 5.2 19.3 ± 7.9

Headache duration (mean hours/day) 19.5 ± 3.8 19.5 ± 7.7 19.3 ± 5.1

Headache intensity (mean 0–10 VAS) 6.0 ± 2.3 6.0 ± 0.7 7.0 ± 2.0

Co-morbid migraine 0/4 2/4 0/4

Primary end-point (1 month baseline)

 Headache frequency (mean 30 days/month) 20.0 ± 12.0 22.8 ± 12.3 19.0 ± 8.4

Secondary end-points (1 month baseline)

 Headache duration (mean hours/day) 9.6 ± 5.2 10.9 ± 3.3 9.9 ± 6.9

 Headache intensity (mean 0–10 VAS) 6.6 ± 2.5 4.3 ± 1.7 6.3 ± 1.6

 Headache index (HI)
(mean frequency × duration × intensity)

956
95% CI 438 to 1475

1141
95% CI 283 to 1999

1635
95% CI −37 to 3307
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Fig. 1 a–d Mean changes from baseline to follow-up for primary and secondary end-points
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previous 12 months and pregnancy, excluded 36% of the 
participants. Furthermore, rigorous RCT rules limiting 
participants to omit from any manual therapies through-
out the 12  months’ follow-up period was necessary to 
obtain a homogenous sample population, avoid type-II 
errors, and enable a successful blinding in the placebo 
group.

Similar to other studies of CEH, and considering that 
the prevalence of CEH is 0.17% in the general Norwe-
gian population [7], we experienced severe challenges 
in recruiting and maintaining participants in the trial. 
Thus, we can only present descriptive data. Although 
a cross-over design would have strengthen the power, 
several limitations exists with this design, i.e., (a) longer 
intervention period extended by a wash-out period; (b) 
the ethical concerns regarding switching from a success-
ful treatment to placebo; (c) reports of AEs could possi-
ble unmask the blinding. It was also surprising that 38% 
declined to participate, primarily due to time concerns 
which might indicate that their CEH might be less severe 
or lack of enthusiasm due to previous therapy failures 
[19].

The strength of our RCT includes diagnosis and inter-
vention by a single experienced chiropractor which con-
tribute to a strong internal validity. Prospective headache 
diaries give near exact measurements. The HI has despite 
the lack of consensus been recommended as a measure-
ment outcome to give an indication of the total level of 
suffering [11].

Results discussion
The results in this trial are similar to previous results 
reported in reviews on SMT for CEH [9, 20]. A Danish 
RCT found headache intensity to reduce by 36 and 22% 
in the SMT group at post treatment and 1 week follow-
up respectively as compared to the soft tissue treatment 
group [21]. An Australian RCT with high methodologi-
cal quality reported 71% of the participants having >50% 
reduction in headache frequency while 33% reported a 
100% improvement in the SMT group [22]. Two Ameri-
can RCTs reported a mean reduction of 43, 29 and 40% 
reduction in headache intensity at 4, 12 and 24  weeks 
follow-up respectively in the SMT group, while mean 
headache frequency similarly reduced by 49, 34 and 52% 
respectively [23, 24].

The placebo effect is known to be high in headache 
RCTs and assumed similar high for non-pharmacological 
clinical trials [25–27]. The placebo effect for headache 
frequency was high in our RCT, while HI improved first 
at 6 months follow-up in the placebo group. One should 
therefore not disregard the fact that the effect shown in 
our RCT could be a placebo effect.

A confounding factor for which no improvement in 
days with headache was omitted for one participant in 
the CSMT group, i.e., participant one; and two partici-
pants in the placebo group, i.e., participant five and seven 
according to their diaries, was the fact that they probably 
suffered medication overuse headache [2].

It is not uncommon that participants receiving pla-
cebo intervention report similar AEs as seen in the active 
intervention, likely produced by expectations [28, 29]. 
AEs following placebo administration in pharmacologi-
cal clinical trials for primary headache disorders has been 
reported as high as 43% [30], often related to the study 
information letter, the informed consent and attitude 
towards participants. Considering our success in conceal-
ing the blinding, the latter fact seems unlikely. However, 
the true nature of the nocebo effects cannot be identified 
from our three-armed RCT since the control group was 
included to quantify the placebo effect, and AEs was not 
monitored in the control group.

Finally, one participant in the placebo group i.e., par-
ticipant eight, experienced daily headache frequency at 
baseline and no headache post-treatment, which slightly 
increased at 3, 6 and 12 months follow-up. This certainly 
influenced the results in the placebo group, and the com-
plete resolution of the headache at post treatment stay in 
contrast to the other participants, and one can speculate 
whether this is a real phenomenon or an issue of non-
compliance when returning the headache diary.

Given the limited effect of pharmacological manage-
ment for CEH, this study adds knowledge to previous 
observed effects from SMT [9]. Unfortunately, the low 
sample size limits our conclusions; replications of this 
trial with a substantial increased sample size which fol-
lows the recommended IHS clinical trial guidelines are 
needed to confirm the results [10, 11]. Our attempt to 
blind participants, in order to establish a placebo group 
in a manual-therapy RCT was our most successful 
result.

Limitations
Small sample size enforced us to present descriptive data 
and limits our conclusions.
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