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ABSTRACT

Objective: Evaluate the effect of cervical spine manipulation therapy in patients suffering from migraine headaches.

Punia S?, Malik M?, Singh V?, Rastogi V?, Kaur J*

"PhD, Assistant Professor, Department of Physiotherapy, Guru Jambheshwar University of Science and Technology, Hisar-125001, Haryana,
India; *MPT, Assistant Proﬁzssor, Department of Physiotherapy, qu]ambheshwar University of Science and Techno[ogy, Hisar-125001,
Haryana, India.

Methodology: It was a randomized control trial. Total 62 Subjects suffering from migraine headache and fulfilling the interna-
tional classification of headache disorders-3 (International headache society) were included in the study. The trial started with
40 participants and in the experimental group, there were 20 participants, with mean age 31.10+6.54 and 20 participants in the
control group, with mean age 25.9+4.19. Group A received cervical spine manipulation therapy (CSMT) and group B received
sham manipulation, thrice per week for 2 weeks. The subjects were asked to fill headache impact test, headache disability index
questionnaire, and VAS pre and post-intervention. Descriptive statistics were conducted by means and standard deviations for
variables like age, gender, visual analogue scale (VAS), and headache impact test (HIT), and headache disability index (HDI).
Paired t-test was used to compare the pre and post-treatment values of the groups for statistical significance. An independent
t-test was used to compare both groups.

Result: The findings obtained by comparing both groups were, VAS reduced significantly after 2 weeks (MD= -1.27; 95% CI
-2.05 to -.48; p=0.002), HIT reduced significantly after 2 weeks (MD= -8.86; 95% CI -11.34 to -6.39; p<0.001) and also significant
reduction seen in HDI variables (MD= -8.48; 95% CI -0.01 to -12.08; p=.003).

Conclusion: The study demonstrated that cervical spine manipulation therapy is an effective treatment and could significantly
reduce the headache pain intensity in migraine sufferers. There was a statistically significant difference of different variables
found between groups.

Keywords: Cervical spine manipulation therapy, Migraine, Manual therapy, Pain, Disability, Spinal manipulative therapy. Evalu-
ate the effect of cervical spine manipulation therapy in patients suffering from migraine headaches.

INTRODUCTION

the past year, and over 10% of this group has suffered a mi-

graine.'
Migraine is a usual health problem that causes ensuing phys-

ical, psychological, social & financial loss.! Recently, the
global burden of disease survey gave rank to migraine as the
3" most occurring condition worldwide and has a prevalence
of 14.7%. Tt is thought to be the 2™ most incapacitating dis-
ease across the globe.? Migraine impacts 959 million people
across the globe, with the majority being women of child-
bearing age.’ Researchers have also established that it is the
2" most usual and incurable primary headache with a prev-

Migraine occurs with a male: female ratio of 3:1.3 The in-
ternational headache society reported that women are be-
ing more affected by migraines i.e. 2 to 4 times than men.*®
Women of childbearing age are more commonly undergo
migraines because of the large underlying hormonal influ-
ence.” Factors such as stress, illness, emotions, or menstrual
cycle trigger a severe migraine attack in females.® Migraine
is said to be the 7" leading cause of years lived with disabil-

alence of 11%-14.3% worldwide.* Out of 69% of primary
headaches, migraine affects 15% of the population. Between
half and three-quarters of adults have suffered headaches in

ity (YLDs) and is a usual neurological disorder.’

Migraine is usually moderate to severe headache; unilateral
& throbbing in nature!® which is intensified by daily physi-
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cal activity and more often it is accompanied with increased
sensitivity to light and sound, nausea, and occasionally vom-
iting.! 89

Migraine is characterized by its hemicranial feature recur-
rence, presence of aura, and sensory symptoms.!'' Migraine
also affects the ability to perform activities of daily living as
well as missed workdays.* !?

Although Migraine headache is mainly connected with dys-
function of central pathways, many clinical findings are
considered peripheral because peripheral nociceptive stimuli
can cause the Migraine attack. Nuchal symptoms such as
tenderness, stiffness, and weakness are reported by individu-
als suffering from Migraine.”

About 12% of the world’s adult population is affected by
migraine as it is a prevalent disease. It is a burdensome dis-
ease that affects individuals, their families, and society'*.
Migraine is thought to be a common cause of public health
and socio-economic burden across the globe.!’ The ailment
is known to be disabling, with more than half of people expe-
riencing a disturbance in daily activities during some of the
attacks of the migraine.*

Manual therapy (MT) is one of the most common physi-
cal therapy interventions for headache management, which
is defined as treatments including ‘spinal manipulation (as
usually executed by chiropractors, osteopaths, and physical
therapists), and spinal mobilization, therapeutic massage,
and other manipulation and body-based techniques."!

The mechanism of action of spinal manipulative therapy
(SMT) on migraine is not known. It is debated that migraine
may arise from the complexity of nociceptive afferent re-
sponses associated with the upper cervical spine (C1-C3)
leading to a hypersensitivity state of the trigeminal pathol-
ogy expressing sensory information to the face and head.!

The present randomized controlled trial (RCT) was designed
based on previous supporting studies assessing the effect of
cervical spine manipulation therapy in the patient suffering
from migraine headache. By examining VAS, HIT-6, and
HDI assessment scores respectively, therefore study hypoth-
esized that the effectiveness of cervical spine manipulation
therapy (CSMT) with superior to that of sham manipulation
and pharmacological management for improving the pain
and disability caused by a migraine headache.

MATERIALS AND METHODS

The study was a randomized controlled trial with two parallel
groups assessing the efficacy of cervical spine manipulation
in the management of migraines. This randomized controlled
study was conducted in Hisar, an urban area of Haryana. To-
tal 62 Subjects suffering from migraine headache and fulfill-

ing the international classification of headache disorders-3
(International headache society) were included in the study.
Eligible participants were patients suffering from migraines
of age 18-65 years with at least one migraine attack per
month and were allowed to have a concomitant tension-type
headache but no other primary headache. The participants
were diagnosed according to the international classification
of headache disorders-3 beta version (ICHD-3) of the Inter-
national headache society.

The participants were excluded if patients having headaches
occurred due to spinal radiculopathy, a congenital deform-
ity of the vertebral column, degenerative diseases, recent
surgery or fracture of the cervical spine, depression, and
patients also excluded if they were un-cooperative patients,
osteoporotic, had pregnancy and CSMT within 6 months of
intervention.

A total of 62 patients suffering from migraines were ap-
proached. Out of which 40 met the inclusion criteria and en-
rolled in the study as shown in figure 1. The 40 subjects who
met all the inclusion criteria were randomly allocated into
two groups [cervical spine manipulation therapy (CSMT)
and non-CSMT], with 20 patients in each group. A comput-
er-generated random number table was used to allocate the
participants in the experimental and control group.

This present trial was approved by GJUS & T (Guru Jamb-
heshwar University of Science & Technology) research ethi-
cal committee vide letter no PTY/2019/1014. Each partici-
pant of the study gave informed consent after an explanation
of the procedure in their local language. This trial has also
registered under CTRI (Clinical trial registry-India) via ref-
erence number 2019/12/022414.

40 participants suffering from migraine headache and fulfill-
ing the international classification of headache disorders-3
(International headache society) were included in the study.
The subjects were randomly allocated into 2 groups i.e.
group A (experimental group) and group B (control group).
The subjects were asked to fill headache impact test (HIT),
headache disability index (HDI) questionnaire, and VAS
before the start of the intervention. The subjects were also
asked to keep a headache diary in which they noted down
the details of migraine headaches (i.e frequency, duration,
and intensity of pain) experienced by them. Baseline reading
of all outcomes measures was noted before the start of the
intervention.

The participants of group A received CSMT thrice per week for
two weeks. CSMT is defined as a passive high-velocity low am-
plitude thrust applied to a joint complex within its anatomical
limits with the intent to restore optimal motion, function, and/or
to reduce pain. The use of manipulation of the spine is to treat
patients with pain involves a high-velocity thrust that is exerted
through either a long or short lever arm.
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Figure 1: Flow chart of selection of participants

The long lever technique moves many vertebral articulations
simultaneously whereas the short lever technique involves a
low amplitude thrust that is directed at a specific level of the
vertebral column. The patient lies in the supine position and
the thrust is applied in a short lever arm to restore the mal-
alignment of the cervical spine which is thought to be the
culprit causing the headache.

The participants of group B received a placebo effect i.e sham
manipulation and continue their pharmacological drugs for 2
weeks. Sham manipulation is termed as a broad non-specific
contact low velocity, low amplitude sham pushover manoeu-
vre in a non-intention and non-therapeutic direction line of
the lateral edge of the scapula or the gluteal region.

The subject was in a sitting or side-lying position. Lateral
push manoeuvre to the lateral edge of the scapula is done for
both sides. In the side-lying position, the patient’s with the
bottom leg straight and the top leg flexed with the top leg
ankle resting on the bottom leg’s flexed knee and a pushover
manoeuvre was delivered in the gluteal region.

Utilizing an established and reliable pain measuring tool is a
cornerstone for achieving a sufficiently precise assessment.

}

)

!
.

VAS is a powerful research tool in the field of pain research
due to its practicability, reproducibility, sensitivity to treat-
ment effects, and ease of analysis. We used VAS to quantify
the pain from baseline to after intervention and later ana-
lyzed it for statistical significance.

The HIT-6 questionnaire is a simple, easy-to-administer
assessment that can be used as a clinical evaluation of the
impact of headaches on a patient’s quality of life. We used
HIT-6 to measure the intensity and frequency of headaches
caused to the sufferers, from baseline and post-intervention.
Later the values are statistically analyzed.

The HDI questionnaire is useful in assessing the impact of
headache, and its treatment on daily living. We used HDI
to assess the disability caused by migraine headaches from
baseline to post-intervention.

STATISTICAL METHODS

Data were analyzed using the SPSS software (version 21).
Descriptive statistics were conducted by means and standard
deviations for variables like age, gender, VAS, HIT-6, and
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HDI. Normality was checked done for all the variables us-
ing the Kolmogorov-Smirnov test. Significance was set at a
p-value of >0.05. Paired t-test was used to compare the pre
and post-treatment values of the groups for statistical sig-
nificance. An independent t-test was used to compare both
groups.

RESULTS

All patients in a different group of this trial had done almost
all exercise sessions. The trial started with 40 participants
and in the experimental group, there were 20 participants,

with a mean age of 31.10+6.54 years and 20 participants in
the control group, with a mean age of 25.9+4.19 years. All
participants had given their outcome reading (100% Compli-
ance rate). 16 males and 23 females were included in the
study. There were 20 participants (Males: 6; Females: 13) in
the experimental group and 20 (Males: 10; Females: 10) in
the control group as shown in table 1. The outcome measures
i.e VAS, HIT-6, and HI were analyzed pre and post-treat-
ment.

Females showed a more significant reduction in post value
of VAS, HIT, and HDI than males in both groups.

Table 1: Comparison of means between male and female of the experimental and control group

Group Gender Pre VAS Post VAS Pre HIT Post HIT Pre HDI Post HDI
F=13 8.46+.88 4.54+1.33 66.08+4.95 56.15+3.41 67.69+16.65 54.31+9.69
* M=7 6.83+.40 4.00+1.41 64.83+3.66 56.83+2.32 63.67+14.39 52.33+11.76
F=10 8.40+£1.07 3.60+1.07 65.60+2.9 47.0%4.24 65.6+16.2 46.20+7.33
B
M=10 7.00£1.63 2.60+.84 67.40%4.2 48.00+4.71 63.20+11.5 44.20+4.94

*Data is in form of Mean+SD

Effect of experimental group exercise on VAS,
HIT AND HDI:

Paired t-test was used to determine the effectiveness of
CSMT and pharmacological treatment on VAS, HIT-6, and
HDI variables after 2 weeks. As shown in table 2 & figure

Table 2: Paired t-test of the experimental group (N=20)

Variables Pre Post
VAS 7.70%1.53 3.100+1.0712
HIT 66.50+3.65 47.500%4.3950
HDI 64.40+13.79 45.200+6.1695

2, a statistically significant difference was found in all out-
come variables. VAS reduced significantly after 2 weeks
(MD= -4.6; 95% CI -4.16 to -5.04; p<0.001), HIT reduced
significantly after 2 weeks (MD= -19.00; 95% CI -16.49 to
-21.50; p<0.001) and also significant reduction seen in HDI
variables (MD= -19.20; 95% CI -14.11 to -24.28; p<0.001).

Mean+SD T,- Value P-Value
4.6+0.94 21.87%%* <0.001

19.00£5.36 15.85%** <0.001

19.20+10.87 7.90*** <0.001

*, **, *** means p values <0.05, <0.01, <0.001 respectively; NSnon significant

Effect of control group exercise on VAS, HIT
and HDI:

Paired t-test was used to determine the effectiveness of sham
manipulation and pharmacological treatment on VAS, HIT,
and HDI variables after 2 weeks. As shown in table 3 & fig-
ure 3, a statistically significant difference was found in all

outcome variables. VAS reduced significantly after 2 weeks
(MD= -3.58; 95% CI -2.99 to -4.16; p<0.001), HIT-6 re-
duced significantly after 2 weeks (MD=-9.32; 95% CI -7.39
to -8.42; p<0.001) and also significant reduction seen in HDI
variables (MD=-12.74; 95% CI -8.42 to -17.05; p<0.001).
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Figure 2: Comparison of means of pre-reading and post-reading of the experimental group
Table 3: Paired t-test of the control group (N=20)
Variables Pre-Value Post-Value Mean+SD T, -Value P-Value
VAS 7.95%1.08 4.37%1.34 3.58+1.21 12.83%** <0.001
HIT 65.68+4.51 56.37+3.059 9.32+3.98 10.18%** <0.001
HDI 66.421+15.6855 53.684+10.0943 12.74%8.94 6.20%** <0.001
*, **, *** means p values <0.05, <0.01, <0.001 respectively; NSnon significant
70 55.68 66.42
M Pre value
M Post value

WAS HIT HD

Figure 3: Comparison of means of pre-reading and post-reading of control group
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Comparison of outcome variables between
both groups:

All three variables were non-significant at the start of the inter-
vention. Post interventions reading of primary variables after
the intervention were compared between the two groups using
an independent t-test. The outcome measure shows a significant
reduction in all three variables in as shown in table 4.

Table 4: Independent t-test between groups

Variables Group EXPERIMENTAL

Pre-Value .70£1.52
VAS 7-7 5

Post-Value 3.101.07

Pre-Value 66.50+3.6
HIT 50%3.05

Post-Value 47.50%4.39

Pre-Value 64.40%13.79
HDI

Post-Value 45.20%6.17

When we compared both group, VAS reduced significantly
2 weeks (MD= -1.27; 95% CI -2.05 to -.48; p=0.002), HIT
reduced significantly 2 weeks (MD=-8.86; 95% CI -11.34 to
-6.39; p<0.001) and also significant reduction seen in HDI
variables (MD= -8.48; 95% CI -0.01 to -12.08; p=.003).

CONTROL Meanz+SE T _-value p-value
7.95+1.08 -.25+0.43 -.58 NS .56
4.37+1.34 -1.27+0.39 -3.27 .002

65.68+4.51 .82+1.31 .62 NS .54

56.37+3.06 -8.87+1.21 -7.28" <0.001

66.42+15.68 -2.02%4.72 -.43 NS .67

53.68+10.09 -8.48+2.66 -3.19* .003

*, ¥, *** means p values <0.05, <0.01, <0.001 respectively; NSnon significant
When we compared mean difference of all outcome vari-
ables of both group, VAS reduced significantly after 2 weeks
(MD= 1.02; 95% CI .32 to 1.72; t37=2.94; p=0.006), HIT-6
reduced significantly after 2 weeks (MD=9.68; 95% CI 6.60

to 12.76; t37=6.37; p<0.001) and also significant reduction
seen in HDI variables after 2 weeks (MD= 6.46; 95% CI
-.014 to 12.94; t37=2.02; p=.05) as shown in table 5 & figure
4.

Table 5: Independent t-test between mean differences (Pre-Post) of groups

Variables Experimental Control Mean=+SE T _-value
Pre-Value- .
VAS Post-Value 4.620.94 3.58+1.21 1.02+0.34 2.94 006
Pre-Value s
HIT Post-Value 19.00%5.36 93243.98 9.68+1.51 637 00
Pre-Value .
HDI Post-Value 19.20+10.87 12.737+8.94 6.46+3.19 2.02 .05
*, **, *** means p values =0.05, <0.01, <0.001 respectively; NSnon-significant
25 -
M EXPERIMENTAL
B CONMTROL

WVAS

HIT

HD

Figure 4: Comparison of mean difference (Pre-Post) of both groups
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DISCUSSION

Migraine headaches are common nowadays and the pain as-
sociated with them is incapacitating and causes major concern
to many patients. This study aimed to evaluate the efficacy of
cervical spine manipulation in the treatment of migraine over
sham manipulation. The patients were grouped under the ex-
perimental group who received CSMT and the control group
who underwent sham manipulation and resumed their con-
sumption of pharmacological medication. The intervention
was given thrice per week for 2 weeks. The present study re-
sult supports our hypothesis that CSMT is more effective in
migraines. The findings obtained by comparing both groups
were, VAS reduced significantly after 2 weeks (MD=-1.27;
95% CI -2.05 to -.48; p=0.002), HIT reduced significantly
after 2 weeks (MD=-8.86; 95% CI -11.34 to -6.39; p<0.001)
and also significant reduction seen in HDI variables (MD=
-8.48; 95% CI -0.01 to -12.08; p=.003).There was a statisti-
cally significant difference of different variables found be-
tween groups. The post values of VAS, HIT-6, and HDI were
decreased significantly in the experimental group when com-
pared with the control group.

Some patients do not tolerate medicine because of the ad-
verse effects caused by them or due to the co-morbidity of
another disease. Hence, these patients can be treated with
CSMTS. The earlier proofs of the patient disappointment
with prophylactic headache medicinal management sug-
gested that it should be a crucial predictor for the headache
patient to visit manual therapy providers.!® The drug treat-
ment used to eliminate migraine headaches accounts for a
huge part of the medical cost, hence the implementation of
medication-free physiotherapeutic modalities might reduce
the cost of treatment of migraine headaches.'® The utilization
of massage therapy already has been evaluated with some
potential results as the preventive treatment for headaches
occur due to migraine. Various clinical trials show that spinal
manipulation therapy might be helpful in the management of
migraine cephalgia.'®

Migraine is a substantial community health issue and there
is a strong interest among both patients and healthcare pro-
viders to use non-pharmaceutical treatment options to cure
migraine.'

There have been several studies demonstrating significant
improvements in headaches or migraines after chiropractic
SMT. Stress is the major factor for migraines reported by the
high percentage of participants (>80%). Thus, present study
findings appear to support previous results indicating that
some people report significant improvement in migraines
after chiropractic SMT. The average response of the treat-
ment group (N=83) showed statistically significant improve-
ment in migraine frequency (p<0.005) duration (p<0.01)
disability (p<0.001) when compared to the control group'’.
In another study proposed by Chaibi et al., 2017 presented

the findings that the patients assigned to CSMT had deple-
tion from threshold to after treatment in migraine duration
(p=0.003), intensity (p=0.002), headache index (p<0.001),
as did patients assigned to the sham procedure. These ef-
fects continued at all three follow-up time points. However,
at 12 months follow-up patients assigned to CSMT had a
significant reduction in consumption of paracetamol corre-
lated with placebo (p=0.04) and the control groups (p=0.03).
Overall adverse events were few, mild, and transient. The
findings of the study suggest that cervical spine manipula-
tion therapy is more effective in the treatment of migraine
than sham manipulation.

CONCLUSION

Cervical spine manipulations followed by postural correc-
tion exercises are effective in decreasing headache pain and
disability associated with migraines. Future researches can
be performed to investigate the possible physiological mech-
anism resulting in improvement in migraineurs after correc-
tion of cervical spine misalignment through manipulation
followed by postural correction exercises.
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