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Effectiveness of Yoga Therapy in the Treatment of Migraine
Without Aura: A Randomized Controlled Trial

P.J. John, PhD; Neha Sharma, MSc; Chandra M. Sharma, MD, DM; Arvind Kankane, MD

Background.—Numerous studies have explored the effectiveness of complementary and alternative medicine
in the treatment of migraine but there is no documented investigation of the effectiveness of yoga therapy for
migraine management.

Objectives.—To investigate the effectiveness of holistic approach of yoga therapy for migraine treatment com-
pared to self-care.

Design.—A randomized controlled trial.
Methods.—Seventy-two patients with migraine without aura were randomly assigned to yoga therapy or self-

care group for 3 months. Primary outcomes were headache frequency (headache diary), severity of migraine (0–10
numerical scale) and pain component (McGill pain questionnaire). Secondary outcomes were anxiety and depression
(Hospital anxiety depression scale), medication score.

Results.—After adjustment for baseline values, the subjects’ complaints related to headache intensity
(P < .001), frequency (P < .001), pain rating index (P < .001), affective pain rating index (P < .001), total
pain rating index (P < .001), anxiety and depression scores (P < .001), symptomatic medication use (P < .001)
were significantly lower in the yoga group compared to the self-care group.

Conclusion.—The study demonstrated a significant reduction in migraine headache frequency and associated
clinical features, in patients treated with yoga over a period of 3 months. Further study of this therapeutic intervention
appears to be warranted.
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In recent years, it has been common practice to
use complementary and alternative medicine (CAM)
in the treatment of headache, alone and in combi-
nation with drugs. Dissatisfaction with conventional
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treatment is not necessarily the reason for using CAM;
alternative health care may be more congruent with
values, belief, and philosophical orientation toward
health and life.1

Epidemiological studies show that 42% of general
population in the United States,2 48% in Australia,3

and 20% in the United Kingdom4 had used CAM at
least once in the previous year. A survey by Von Pe-
ter and colleagues in 2002 found in a group of 73 pa-
tients at an outpatient head/neck pain clinic that 85%
of the subjects used some form of alternative therapy
for their headaches; 60% claimed that the therapies
benefited their pain; 88% thought that at least one
therapy they had tried had proved to be effective for
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the relief of headache pain and almost 100% of the
patients were familiar with CAM.5 Interestingly, most
patients do not report the use of CAMs to their doc-
tors.

Massage (42%); exercise (30%); acupuncture
(19%); chiropractic (15%); and herbs (15%) are the
most used CAM therapies for headache, based on pa-
tient response. A recent survey conducted on 481 mi-
graine patients reported that 89.3% migraineurs’ re-
course to CAM was specifically for their headache.6

The most common reason for deciding to try a CAM
therapy was that it offered a “potential improvement
of headache” (47.7%). The frequent users of CAM in-
cluded: patients with a diagnosis of transformed mi-
graine; those who had consulted a high number of
specialists and reported a higher lifetime number of
conventional medical visits; those with a comorbid psy-
chiatric disorder; those with a high income; and finally,
those whose headache either had been misdiagnosed
or not diagnosed at all.

Expenditures associated with use of unconven-
tional therapy7 in 1990 amounted to approximately
$13.7 billion, three-quarters of which ($10.3 billion)
was paid “out of pocket.” This figure is comparable to
the $12.8 billion spent out of pocket annually for all
hospitalizations for all causes in the United States.

Yoga, coupling physical exercise with breathing
and relaxation, is a popular alternative form of mind–
body therapy. Yoga long has been used to reduce the
physical symptoms of chronic pain; meditation and
yoga also may help individuals deal with the emotional
aspects of chronic pain, reducing anxiety and depres-
sion.8,9 Socially disadvantaged adults (prisoners in a
jail) and children in a remand home showed signifi-
cant improvements in their sleep, appetite, and gen-
eral well-being, as well as a decrease in physiological
arousal. The practice of meditation was reported to
decrease the degree of substance (marijuana) abuse,
by way of strengthening the mental resolve and de-
creasing the anxiety.10 Generally positive results in
stress, anxiety, depression,11,12 epilepsy,13,14 multiple
sclerosis,15 carpel tunnel syndrome16 musculoskeletal
and cardiopulmonary disease,17 back pain,18,19 arthri-
tis,20-22 and even cancer23 suggest that yoga has po-
tential as a therapeutic intervention in a variety of
disorders.

Unable to find a published study in the biomed-
ical literature that described the evaluation of yoga
for migraine treatment, the authors designed a clin-
ical trial to evaluate the effectiveness of yoga for
migraine.

MATERIAL AND METHODS
Study Design and Setting.—The study was per-

formed as a randomized, controlled trial comparing
a yoga group with a self-care group. The study was
conducted at NMP Medical research Institute, a non-
profit, integrated health care clinic and under the aus-
pices of the Department of Zoology, University of
Rajasthan, India. The Ethical Committee of the Uni-
versity of Rajasthan and NMP Medical Research In-
stitute approved the study protocol. All participants
gave written consent before baseline assessment and
randomization.

Patients.—Patients were recruited from the
headache clinic of the NMP medical research insti-
tute, and we advertised in the study local newspapers.
All potential subjects were informed that we were
conducting a study of a migraine treatment intended
to reduce the negative effect on their personal, family,
and social lives.

Multi specialty headache clinics were held on 3
successive Sundays; evaluations (with diagnosis) were
performed by neurologists, and detailed case histories
was taken by trained interviewers.

Some 276 patients with headache visited the 3 clin-
ics conducted in the first 3 weeks of January 2005. One
hundred and sixty-eight patients had been diagnosed
with migraine without aura according to diagnostic
criteria published by the International Headache So-
ciety 2004.24 Twenty-three patients refused to partic-
ipate in the study because of travel issues, personal
reasons, or a history of ongoing or prior use of yoga
programs or other alternative therapies. Thirteen had
comorbid conditions the precluded their participation,
leaving a total of 132 patients who agreed to partic-
ipate and initially appeared eligible for treatments,
within whom 72 were found to fit the inclusion criteria
(Figure).

Procedure.—Patients were informed of the details
of the treatment plan. Their personal and family
headache histories and an initial examination were
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168 patients diagnosed with migraine without aura  
     23 refused to participate 

13 had comorbid conditions 

132 patients underwent run in period 

60 patients did not fit in inclusion criteria  

72 patients randomized  

36-yoga group  36-control group  

Dropouts/  
 Withdrawal   4   3

2 dates unfeasible 2 started other therapy
1 unsatisfied  1 moved to city    
1 incomplete data  

32 completed  33 completed  

Figure.—Trial profile. Inclusion criteria: Age group 20 to 25 years; willing to be randomized and attending the sessions regularly;
subjects were required not to have taken prophylactic medication for the previous 2 months; to have 4 or not more than 15 attacks in
a month; to be able to understand and read English for completing questionnaires and to give consent; in addition, patients with mild
to moderate anxiety and depression were included in the study assessed by hospital anxiety depression scale. Exclusion criteria: We
excluded patients with more than 15 attacks in a month; with any other systemic disease; unstable medical and psychiatric condition
including having antidepressant, pregnant women; to have headaches linked to diet or allergy or menstruation; we also excluded
patients who were currently receiving other treatment of migraine and participated in yoga program in past 6 months; patients who
were unwilling to participate or practice regularly were also excluded.

performed by a neurologist who confirmed the
diagnosis of migraine. Participants were given
headache diaries to maintain for 4 weeks, within which
they recorded the following: headache days per month,
headache severity, and associated symptoms. Patients
returned for collection and analyses of these diaries
(and potential treatment randomization) after
4 weeks.

Randomization.—After diary analysis, 72 subjects
were deemed eligible and randomly assigned to the
yoga or self-care groups; a random number generator
(version 1) computer program was used for random-
ization.

Intervention.—The treatment phase lasted 12 weeks
for both groups (March 2005 to May 2005). Both
groups were allowed to take similar acute medication
prescribed by neurologists, if required, but not to use
any other symptomatic medication (including over the
counter drugs).

YOGA
Patients were charged a low cost registration fee

and asked to acquire the necessary equipment includ-
ing a mat and neti pot (for kriya). The yoga group
was taught a self-administered set of practices at the
center under guidance of a trained yoga therapist. Par-
ticipants were given handouts of techniques to prac-
tice at the prodromal stage of migraine, whenever pos-
sible. Patients were instructed not to practice during
headache, resolution, and postdrome stage.

We chose an integrated approach of yoga ther-
apy including yoga postures, breathing practices,
Pranayama (yoga breathing), relaxation practices and
meditation for 5 days a week for 60 minutes. Kriya
(cleansing process) was taught once in a week with
deep relaxation.

Yoga Postures.—Postures focus mainly on stretch-
ing of neck, shoulder, back muscles followed by relax-
ation, toning, strengthening, and flexibility.
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Breathing and Pranayama.—Conscious breathing
is recognized to have a calming effect on emotions
(reducing fear and anxiety, for example) and on the
nervous system. It also helps diminish tension accu-
mulated around the areas of pain (forehead, temples,
neck, and shoulders).

Kriya.—Jalaneti (nasal water cleansing) followed by
Kapalbhanti (forced exhalations) goes further in stim-
ulating and tonifying the nerves, glands, and organs of
the entire nasal and cranial area including the eyes,
sinuses, ears, and cranium.

Patients were guided to practice breathing tech-
niques, relaxation postures, and deep relaxation tech-
niques in the prodromal stage.

SELF-CARE GROUP
Participants were contacted once a month for

3 months for an educational session on migraine, its
types, causes, and triggering factors. They also received
a briefing about medication overuse and migraine
modifications. Participants also received handouts that
emphasized self-care strategies such as avoiding trig-
gering factors. The handout also provided information
on lifestyle modifications in diet and sleep. Patients
were asked to make entries in a headache diary. The
educational sessions were undertaken by a health care
provider.

Table 1.—Baseline Characteristics of the Subjects

Variables Intervention (Mean ± SD) Self-Care Group (Mean ± SD)

Age (in years) 34.38 ± 8.74 34.21 ± 9.66
Gender (Female/Male) 22/10 27/6
Marital status (Married/Unmarried) 25/7 25/8
Employed/unemployed 15/17 11/22
Family history (No/Yes) 21/11 25/8
Bilateral/unilateral 18/14 24/9
Nausea (Always/Often) 22/10 21/12
Vomiting (Always/Often) 6/26 6/27
Worse with activity (Always/Often) 26/6 27/6
Sensitive to light (Always/Often) 24/8 19/14
Sensitive to noise (Always/Often) 24/8 18/15
Duration of attack (h) 6.94 ± 1.68 6.06 ± 1.77
Non prescribed med 2.69 ± 1.31 2.92 ± 1.13
Most pain 8.34 ± 1.00 8.54 ± 0.90
Lowest pain 3.41 ± 0.67 2.94 ± 0.70
Average pain 7.32 ± 1.03 7.62 ± 0.91
Frequency attacks in last month 10.22 ± 2.59 9.82 ± 2.31

Outcome Measures.—Each participant completed
a questionnaire that recorded age, marital status, edu-
cation, occupation, family history as well as the sever-
ity, frequency, location, and associated symptoms in-
cluding nausea, vomiting, photophobia, phonophobia
(Table 1). Primary outcome measures were frequency
and severity of migraine and pain component, which
were assessed using the McGill Pain questionnaire
(MPQ).

Measurement of Frequency and Intensity of Mi-
graine Attack.—The patients were asked to rate the
intensities of their average headache, severe headache,
and the lowest headache with a 0 ± 10 numerical scale
(0 as no pain at all, and 10 as the most intractable
headache).25 They were also asked to estimate the av-
erage number of total headache days they usually had
in a week for the 3 month study period.

McGill Pain Questionnaire.—A short form of the
MPQ was developed by Melzack (1987) to assess dif-
ferent components of reported pain.26 The main com-
ponent of the SF-MPQ consists of 15 descriptors (11
sensory, 4 affective), which are rated on an intensity
scale as 0 = none, 1 = mild, 2 = moderate, or 3 = se-
vere. Three pain scores are derived from the sum of
the intensity rank values of the words chosen for sen-
sory, affective, and total descriptors. The SF-MPQ also
includes the present pain intensity (PPI) index of the
standard MPQ and a visual analogue scale (VAS). The
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PPI index utilizes a 1 to 10 intensity scale. The ques-
tionnaire is used by patients to specify subjective pain
experience.

Secondary outcome measures were anxiety and
depression, assessed by the Hospital Anxiety Depres-
sion Scale and medication score.

Hospital Anxiety Depression Scale (HADS)27.—
The HAD scale is a self-assessment instrument of 14
items intended to evaluate anxiety and depression in
physically ill populations. Each item has 4 possible
answers, scored from 0 to 3. The score of clinical sig-
nificance for the 2 subscales is 10 and over.

Statistical Analysis.—Baseline headache status
versus status after the 12-week intervention were com-
pared within group using the t-test. We used the Mann-
Whitney U-test to compare the results from interven-
tional measures between groups.

RESULTS
Baseline Characteristics.—Both the groups had sim-

ilar measures at baseline. There were no signifi-
cant differences in demographic, clinical and psycho-
logical characteristics between the 2 groups before
intervention.

Demographic characteristics of the yoga group
were a mean age of 34.4, 68.7% of whom were women,
which in turn could be divided into 46.9% to be house-

Table 2.—Mean ± SD of Clinical Parameter Before and After Therapy

Yoga Group (32) Self-Care Group (33)

Variable Before After Before After

Frequency 10.22 ± 2.59 4.56 ± 1.79 9.82 ± 2.31 10.18 ± 2.14
Most pain 8.34 ± 1.00 4.91 ± 0.89 8.54 ± 0.90 8.24 ± 0.71
Lowest pain 3.41 ± 0.66 2.53 ± 0.72 2.94 ± 0.70 3.77 ± 0.89
Average pain 7.32 ± 1.03 4.64 ± 0.72 7.62 ± 0.91 7.81 ± 0.87
Duration 6.94 ± 1.68 4.78 ± 1.01 6.06 ± 1.77 6.42 ± 1.27∗

Medication 2.69 ± 1.31 1.37 ± 1.01 2.91 ± 1.13 3.94 ± 0.97

McGill
S PRI 2.53 ± 0.51 1.62 ± 0.49 2.57 ± 0.50 2.91 ± 0.29
A-PRI 2.06 ± 0.67 1.56 ± 0.50 2.39 ± 0.50 2.64 ± 0.49
T-PRI 4.66 ± 0.94 3.19 ± 0.69 4.97 ±0.85 5.54 ± 0.50
Over intensity 2.94 ± 0.91 1.69 ± 0.47 3.33 ± 0.92 3.97 ± 0.58

HADS
Anxiety 10.97 ± 2.24 4.69 ± 1.42 10.67 ± 2.17 13.39 ± 1.73
Depression 9.84 ± 2.16 4.34 ± 1.33 11.88 ± 2.20 13.21 ± 1.92

HADS = hospital anxiety depression scale; S-PRI = sensory pain rating index; A-PRI = affective pain rating index; T-PRI = total
pain rating index; evaluative overall intensity of total pain experience; pain-visual analog scale.

wives, of which 81.2% had received a college or uni-
versity education with a 46.9% employment rate. Clin-
ical factors were an average of 10.2 headache days in
the last month, an average pain of 7.32 with a typi-
cal duration of 6.9 hours and use of medication 2.7.A
proportion of 65.6% of the study participants had no
family history. Psychologically mean depression score
was 9.84 and anxiety 10.97.

Demographic characteristics of self-care group
can be summarized as a mean age of 34.2, 81.8%
women in which 63.6% were housewives, of which
75.5% had college or university education with a
33.3% employment rate. Clinical factors were 9.8 days
in the last month, average pain 7.6 with a typical du-
ration of 6.1 hours and use of medication used 2.9. Of
the participants, 75.7% reported no family history of
headache. Psychologically, the mean depression score
was 11.87 and anxiety 10.66.

After Intervention.—After 3 months of interven-
tion we recorded a statistically significant reductions
in the frequency, intensity (most pain, lowest pain, av-
erage pain), duration of attack, medication score, com-
ponent of pain (S PRI, A PRI, T PRI), overall intensity,
anxiety, and depression (P < .05) with in yoga group.
In the self-care group there was a significant increase
in all parameters (P < .05) except the duration of pain
(P > .05) (Table 2).
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Table 3.—Outcome: Yoga Group vs. Self-Care Group

Yoga Self-Care P
Variable Group Group Value

Frequency 4.56 ± 1.79 10.18 ± 2.14 .001
Most pain 4.91 ± 0.89 8.24 ± 0.71 .001
Lowest pain 2.53 ± 0.72 3.77 ± 0.89 .001
Average pain 4.64 ± 0.72 7.81 ± 0.87 .001
Duration of attack 4.78 ± 1.01 6.42 ± 1.27 .001
Medication score 1.37 ± 1.01 3.94 ± 0.97 .001

McGill pain questionnaire
S-PRI 1.62 ± 0.49 2.91 ± 0.29 .001
A-PRI 1.56 ± 0.50 2.64 ± 0.49 .001
T-PRI 3.19 ± 0.69 5.54 ± 0.50 .001
Overall intensity 1.69 ± 0.47 3.97 ± 0.58 .001

HADS
Anxiety score 4.69 ± 1.42 13.39 ± 1.73 .001
Depression score 4.34 ± 1.33 13.21 ± 1.92 .001

HADS = hospital anxiety depression scale; S-PRI = sensory
pain rating index; A-PRI = affective pain rating index; T-PRI
= total pain rating index; evaluative overall intensity of total
pain experience; pain-visual analog scale.

By comparing the yoga study group to the self-
care group, we found a significant reduction in the fre-
quency of pain, hospital anxiety depression score, sen-
sitivity, affective, and total pain rating index, intensity
of pain, and overall intensity of pain (all P < .001) in
yoga group (Table 3).

DISCUSSION
This randomized controlled trial evaluated the ef-

fectiveness of yoga-based intervention on migraine
headache. As a result, yoga was found to have a benefi-
cial effect on various migraine parameters (frequency,
intensity, duration of attack, medication score), psy-
chological parameters (anxiety and depression), and
the nature of pain.

Yogic breathing is a unique method for balancing
the autonomic nervous system and influencing psycho-
logic and stress-related disorders.28 Mechanisms con-
tributing to a state of calm alertness include increased
parasympathetic drive, calming of stress response sys-
tems, neuroendocrine release of hormones, and thala-
mic generators.

The study was conducted to assess changes in base-
line metabolic and autonomic activities occurring in

migraineurs29 practicing 3 different pranayama. We
recorded a 37% increase in baseline O2 consumption
by right nostril pranayama, 18% in alternate nostril
pranayama and 24% in left nostril pranayama. This
increase conceivably could be due to the increased
sympathetic stimulation of the adrenal medulla.

Through active yoga postures and deep relaxation
techniques, the para-sympathetic system may induce a
more balanced physiological and psychological state.
In one prior study, female subjects suffering from men-
tal distress30 showed significant improvement in per-
ceived stress (P < .02), depression (P < .05), state and
trait anxiety (P < .02 and .01), well-being (P < .01),
physical well-being (P < .01), and vigor (P < .02).

Dozens of classically identified yoga postures ex-
ist and there are numerous variations in the man-
ner in which these postures can be practiced. Some
styles of yoga are fast paced offering a series of pos-
tures and stretching practices intended to build flexi-
bility and stamina. Alternatively, more integrated ap-
proaches to yoga therapy are intended to improve
health and well-being through breathing practices,
postures, pranayama, relaxation and kriya accord-
ing to the particular health needs of the individual
involved.

In this study we developed a series of simple,
relaxation-focused postures which excluded vigor-
ous bending. Obviously unclear from this study was
whether a different yoga regimen would have yielded
similar benefit.

Our study’s most evident limitation lies in the ab-
sence of a placebo group; we felt it impossible to de-
velop a scientifically legitimate shame yoga technique.
Consequently, patient expectation well might have
confounded our results; the yoga group may have felt
the need to assist in recording a favorable result, while
the control group alternatively may have wished to
demonstrate an unfavorable outcome. The yoga group
received special attention during treatment sessions,
perhaps evoking the so-called Hawthrome31 effect. All
the outcome measures were questioner-based and sub-
jective, and yoga therapy ideally should be tested with
an objective derived outcome measure as well. Finally,
we obtained no long-term follow-up data which would
allow us to comment upon the durability of the treat-
ment effect.
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In summary, this study provides preliminary evi-
dence that integrated yoga therapy can be an effective
treatment for migraine. Additional trials employing
objective outcome parameters need to be conducted
to confirm our results and to determine the long-term
effect of yoga.
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