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ABSTRACT
Introduction. Migraine is a public health problem of great impact on patients as well as society. Migraine prophy-
laxis requires daily administration of anti-migraine compounds whether or not migraine attack is occurring. All the 
drugs used for migraine prevention have potential and often relevant adverse effect or contraindications. The 
purpose of present study was to evaluate efficacy of non-pharmacological management techniques like Cognitive 
Behavioral Therapy (CBT) and Transcranial Direct Current Stimulation (TDCS) on headache related disability and 
impact of headaches on life of patients suffering from migraine. 
Methodology. Sixty six subjects fulfilling the selection criteria were recruited for the study. They were randomly 
allocated into three groups. Group one received TDCS, Group 2 received CBT, and Group 3 (Control group) did 
not receive any treatment. Participants were asked to fill HDI and HIT 6 prior to start of intervention, post 
intervention and at follow up. Collected data was analyzed for statistical significance. 
Results. We found a significant decrease in HDI and HIT 6 scores in TDCS and CBT Group as compared to 
Control Group. This improvement was maintained during follow up period. 
Conclusion. TDCS and CBT can be effective in decreasing headache related disability and impact of headache on 
daily life in patients suffering from Migraine.
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INTRODUCTION

Migraine is the most common headache diagno-
sis reported to neurological services in Asia. How-
ever, Migraine remains under diagnosed and under 
treated in this region even though there is a high 
disability in patient with migraine (1). Disability, 
defi ned as any restriction and lack of ability to per-
form an activity in the manner or in the range con-

sidered normal for a human being is a useful meas-
ure for assessing the impact of migraine on patient’s 
health and functioning (2). Migraine is a public 
health problem with great impact on patients as 
well as society. The annual cost of migraine related 
lost productivity is enormous. Migraine attacks are 
usually characterized as unilateral, pulsating, se-
vere headache, lasting from four to seventy two 
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hours, often accompanied with nausea, vomiting, 
phonophobia and photophobia (3). The WHO con-
sider a day lived with severe migraine as a disa-
bling as a day lived with dementia, quadriplegia, 
angina or rheumatoid arthritis. Improving our un-
derstanding of migraine and taking steps to reduce 
headache related disability have been identifi ed as 
a urgent public health priority by WHO in global 
campaign to lift the burden of migraine (4). Corti-
cal spreading depression (CSD), discovered by 
laeo in 1944, had been implicated in pathogenesis 
of migraine. CSD is characterized by a slowly 
spreading wave of neuronal and glial depolariza-
tion lasting for about one minute that develops 
within the brain area such as cerebral cortex, cere-
bellum or hippocampus after electrical or chemical 
stimulation (5). Pathogenesis of migraine is related 
to an imbalance in activity between brain stem nu-
clei regulating anti-nociception and vascular con-
trol. Experimental and clinical data suggest a tem-
porary aseptic perivascular infl ammation in the 
dura from trigeminal antidromic release of neuro-
peptides such as calcitonin gene related peptide, 
substance P and other tachykinins (6). Trigeminal 
nerve innervate the meninges of brain and trigemi-
nal vascular afferents get triggered by CSD, thus 
provoking the cortical meningeal and brain stem 
region and it is followed by development of head-
ache (7). Migraine prophylaxis requires daily ad-
ministration of anti-migraine compounds whether 
or not migraine attack is occurring. All the drugs 
used for migraine prevention have potential and of-
ten relevant adverse effect or contraindications, and 
may also interfere with other concurrent conditions 
and treatments. These problems may result in poor 
patient’s compliance towards prophylactic pharma-
cological management of Migraine. A number of 
alternate treatment methods like manual therapy, 
neuromodulatory techniques, biofeedback, dietary 
changes and behavioural therapy approaches have 
been extensively studied for their effi cacy in mi-
graine prophylaxis (8). Strong electrical currents 
have been delivered to the patients for the relief of 
headache and epilepsy since ancient times. Scribo-
nuislargus, Pliny the elder and Galen, all had re-
portedly used Torpedo electric fi sh to elicit a sud-
den transient stupor. The effect of electrical 
stimulation were subsequently studied using mod-
ern scientifi c methods by many scientist notably 

Galvani and Volta (9). There is increasing interest 
in the therapeutic and investigative capabilities of 
noninvasive forms of electrical brain stimulation 
such as Transcranial Direct Current Stimulation(T-
DCS). TDCS is a noninvasive brain stimulation 
technique that applies in mild (1-2mA) direct elec-
trical current through scalp electrodes (10). Tran-
scranial application of weak direct current induces 
intracerebral current fl ow which alters neuronal ac-
tivity and behavior. TDCS modulates human cere-
bral cortical function and induces focal, prolonged 
and reversible shift of cortical excitability (11).

Cognitive behavioural therapy is a (CBT) is a 
time limited skill based therapy which requires ac-
tive participation of patient. Therapist and patient 
work together to enhance the subject’s understand-
ing, insights and use of cognitive behavior strate-
gies so that the he will continue to use CBT tech-
nique even after the end of therapy (12). CBT is 
one of the most extensively applied technique in 
the fi eld of psychotherapy. A number of studies 
have been done to evaluate the effi cacy of CBT in 
conditions like depression, anxiety, schizophrenia 
etc. The purpose of present study was to evaluate 
the effect of CBT and TDCS on headache related 
disability and impact of headaches on life of pa-
tients suffering from Migraine. 

METHODOLOGY

Study Design, Ethical Approval and Selection 
Criteria

The design of the trial was randomized con-
trolled interventional study. The protocol was as-
sessed and approved by Institution Ethics Commit-
tee (IEC) of Department of Physiotherapy, Guru 
Jambheshwar University of Science and Technolo-
gy, Hisar vide letter no. PTY/2015/800, dated 
3/11/15. Constitution of IEC of Department is in 
accordance with the guidelines of Indian Council 
of Medical Research. Sixty six Volunteers suffering 
from Migraine were enrolled for the study (47 Fe-
males and 19 Males) after screening for selection 
criteria. Patients were eligible for the study if they 
fulfi lled the criteria for migraine as defi ned by 
Headache classifi cation Committee of International 
Headache Society, International classifi cation of 
Headache Disorders, 3rdEdition (13). Patients of 
any gender between 18 to 65 years of age, not tak-
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ing any prophylactic medication or any herbal hair 
oil massage were included in the study. Subjects 
with any co-existent medical and psychiatric disor-
der as well as any metallic implant in head, skull 
defect or pacemaker were excluded.

Intervention

A baseline screening was done for selection cri-
teria. Subjects fulfi lling selection criteria, were ran-
domly allocated to either the experimental groups 
(Group 1 received TDCS, Group 2 received CBT) 
or in control group. Randomization was done using 
computer generated random number tables. Written 
informed consent was obtained prior to commence-

ment of study. Participants were asked to fi ll Head-
ache disability index (HDI) and Headache impact 
test 6(HIT 6) score prior to intervention, post inter-
vention and at the time of follow up after one month 
post intervention. Subjects in Group 1 were given 
TDCS, three sessions per week for six weeks dura-
tion, cathode over Oz and anode over Cz electrode 
positions according to 10-20 EEG system. A con-
stant current of 2 mA for 20 minutes was given to 
every subject in Group 1. Subjects in group 2 were 
given CBT sessions, one session per week, of ap-
proximately one hour duration for six weeks along 
with Sham TDCS, for Sham stimulation electrodes 
were placed in the same position as the TDCS 

FIGURE 1. 
CONSORT Diagram
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Group. Stimulation of 2 mA was given for thirty 
seconds, after 30 seconds the intensity was ramped 
off slowly up to zero. Sham TDCS was given for 
twenty minutes. The control group did not receive 
any treatment. Only pre intervention, post interven-
tion and follow up data was collected from the sub-
jects in control group. All the data obtained was 
analyzed for statistical signifi cance. The Consoli-
dated standards of Reporting Trials (CONSORT) 
fl ow chart describing the study progress through 
different phases of trial is displayed in Fig. 1.

DATA ANALYSIS AND RESULTS

Sample Size Calculation-A sample size calcula-
tion was performed using the following parameters 
(α=0.05, power of 0.8), considering a drop our rate 
of 10%, and minimal clinically important change of 
eight points of HIT 6 Questionnaire (14).

Data Analysis

The Normality of collected data was analyzed 
by Shapiro-wilk Test. The Outcome measures were 
normally distributed. Therefore, parametric tests 
were applied for analysis. Descriptive data was ex-
pressed in terms of mean and standard deviation 
and compared with one way ANOVA and Post Hoc 
analysis using Tukey test for statistical signifi cance 
both within the group as well as among groups. 
Signifi cance level was set at P< 0.05. All the analy-
sis was based on intention to treat principle. Two 
subjects dropped out from the study (one in CBT 
and one in TDCS). They were followed up and data 
was obtained from them. Statistical analysis was 
performed using Statistical Package for the Social 
Sciences, 16 version for Window.

Baseline Comparisons

Sixty six subjects (47 females and 19 males) 
participated in the study. Mean age of participants 
was 33.80±11.50. Baseline scores of HDI and HIT 
6 were similar in all three groups. Table 1 and Fig. 
2 depict the baseline data characteristics.

TABLE 1. Showing baseline mean HDI and HIT 6 score 
of all the groups with P value of comparison among 
groups at pre intervention level

CBT
Mean ± SD

TDCS
Mean ± SD

CONTROL
Mean ± SD

P Value

HDI 64.18±14.30 59.09±13.40 57.27±14.66 .251

HIT 6 67.36±5.18 66.23±2.95 64.36±4.52 .075

Results suggest that Pre Intervention scores of 
all the three groups were similar.

HDI Comparisons

There was signifi cant difference among pre in-
tervention, post intervention and follow up scores 
in TDCS and CBT group. Post hoc analysis showed 
signifi cant improvement in HDI scores at post in-
tervention and follow up when compared to pre in-
tervention in both CBT and TDCS group while 
there was no signifi cant difference in post interven-
tion and follow up in TDCS and CBT Group. How-
ever, there was no signifi cant difference among pre 
intervention, post intervention and follow up scores 
in control group. 

Table 2 summarizes the means and standard de-
viation of HDI scores of all groups at different lev-
els and their signifi cance levels. 

Table 2 and Fig. 3 shows HDI mean scores and 
standard deviation at different points of protocol.

FIGURE 2. Depicts Mean HDI and HIT6 
Scores and standard deviation at 
Preintervention level
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TABLE 2. Showing   mean HDI score of all the groups 
at different points of Protocol and their statistical 
signifi cance

Groups
Baseline

Mean± SD

Post 
interventi on 
Mean± SD

Follow up
Mean± SD

P value

CBT 64.18±14.30 34.72±12.74 36.00±11.88 .0001
TDCS 59.09±13.45 29.27±7.44 32.27±7.93 .0001
CONTROL 57.27±14.66 56.90±15.17 57.00±14.95 .996

There was signifi cant difference in comparisons 
among groups for mean change in HDI scores from 
baseline to post intervention levels .Post Hoc anal-
ysis showed a signifi cant decrease in HDI scores of 
TDCS (29.81±8.96) and CBT (29.45±10.01) group 
as compared to control group (36±3.7). However 
there was no signifi cant difference between CBT 
and TDCS group. Result suggests improvement in 
HDI scores of migraineurs in CBT and TDCS 
group and this improvement was maintained in fol-
low up.

HIT 6 Comparisons

There was signifi cant difference among pre in-
tervention, post intervention and follow up scores 
in TDCS and CBT group. Post hoc analysis showed 
signifi cant decrease in HIT 6 scores at post inter-
vention and follow up when compared to baseline 
in both CBT and TDCS group while there was no 
signifi cant difference in post intervention and fol-
low up in TDCS and CBT Group. However, there 
was no signifi cant difference among baseline, post 
intervention and follow up scores in control group. 
Table 3 summarizes the means, standard deviation 
and statistical signifi cance of HIT 6 scores of all 

groups at different levels. Table 3 and Fig. 4 shows 
mean HIT 6 scores and Standard Deviation at dif-
ferent points of protocol.

TABLE 3. Showing HIT 6 score of all the groups at 
different levels of protocol and their statistical signifi -
cance

Groups
Baseline

Mean±SD

Post 
Interventi on

Mean±SD

Follow up
Mean±SD

P value

CBT 67.36±5.18 56.45±5.91 55.46±5.58 .0001
TDCS 66.23±2.95 55.18±3.15 56.27±3.38 .0001
CONTROL 64.36±4.52 64.45±3.20 63.77±3.10 .800

There was signifi cant difference in comparisons 
among groups for mean change in HIT 6 scores 
from baseline to post intervention levels. Post Hoc 
analysis shows a signifi cant decrease in HIT 6 
scores of TDCS (11.05±3.48) and CBT (10.91±4.58) 
group as compared to control group (-0.09±2.44).
However there was no signifi cant difference be-
tween CBT and TDCS group. Result suggests sig-
nifi cant decrease in HIT 6 scores of migraineurs in 
CBT and TDCS group and this improvement was 
further maintained in follow up period indicating 
the success of therapy.

Discussion
Results of present study suggest that TDCS and 

CBT have signifi cant effect in reducing headache 
related disability and its impact on various domains 
of patient’s life. It is recognized that burden of epi-
sodic headaches on patients is multidimensional. 
HIT6 scale is a global measure of the impact of 
headache and it is correlated with clinical parame-

FIGURE 3. Depicts the mean HDI Scores 
and standard deviation of the groups at 
different points of protocol
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ters of headache such as severity as well as with 
patient related outcomes such as quality of life 
across different diagnostic groups of headaches 
(15). The headache disability inventory is also a 
convenient scale to asses headache related affective 
distress. It is designed to assess the impact of head-
aches on daily functioning and daily activity (16). 
Therefore, these two scales are reliable measures to 
assess the treatment effect on disability and daily 
life of patients suffering from migraine. There is a 
strong correlation between HIT6 scores and dura-
tion of disability recorded in headaches diaries. 
HIT6 scores are closely related to overall burden of 
migraine and is useful for assessing headache relat-
ed disability over one month period (17). Primary 
headache may have an extensive impact and signif-
icant negative consequences on patient’s life. Mi-
graine has a pervasive effect on daily functioning 
with overall level of functional disability higher in 
chronic headache sufferers (18).

Migraine is associated with high levels of head-
ache related disability and high levels of headache 
related disability refl ects unmet treatment needs. 
Onset of migraine headaches and treatment effi ca-
cy is unpredictable. This along with the disruption 
of lives in migraine patient produce an ongoing un-
certainly and disequilibrium. This framework in-
cludes factors such as personal factors and illness 
related factor, which may infl uence the person’s 
cognitive appraisal and selection of coping strate-
gies. Depressive symptomatology is depicted as 
affecting migraine headache, chronic pain experi-

ence and coping with disability. (19)CBT can be an 
effective approach in decreasing headache related 
disability and improving quality of life in migraine 
patients. One of the possible factors that correlate 
with treatment effect of CBT in migraineurs is the 
association between migraine and major depres-
sion. Major depression increases the risk of mi-
graine and migraine increases the risk of major de-
pression. This bidirectional association is not 
observed in other severe headaches (20). Further, 
attachments style, an enduring psychological tract 
infl uence disability levels in migraine patients. At-
tachment style was signifi cantly associated with 
symptoms with unsecure patients having a signifi -
cantly greater number of physical symptoms com-
pared to secure patients. Comorbid depressive 
symptoms also play role in modulating the impact 
of migraine on every day functioning (3). Previous 
research suggests that spiritual meditation may 
ameliorate some of negative traits associated with 
migraine headaches, corroborating the association 
of migraine headaches with depression and anxiety. 
Spiritual meditation results in decrease in frequen-
cy of migraine headache, anxiety and negative ef-
fect, increase in pain tolerance, headache related 
self-effi cacy, daily spiritual experiences and exis-
tential wellbeing (21). CBT is an effective approach 
in management of recurrent depression (22), co-
morbid major depression with insomnia (23) and 
depression in adolescents (24). CBT may infl uence 
clinical recovery in major depression by modulat-
ing the functioning of specifi c sites in limbic and 

FIGURE 4. Depicts mean HIT Scores 
and standard deviation at different 
points of protocol
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cortical region (25). The association of major de-
pression with migraine and effi cacy of CBT in de-
pression may explain the effi cacy of CBT in de-
creasing disability and improving quality of life, 
parameters in migraine patients. Migraine can be 
triggered by psychological stressors; severe mi-
graine can itself cause signifi cant psychological 
stress, which in turn exacerbates the problem. Even 
if psychological stress is not signifi cantly involved 
in the genesis of headache, pain management tech-
nique can help cope up with the pain more effec-
tively (26).

Results of the present study suggest that de-
crease in headache related disability and impact of 
headache on daily life with TDCS stimulation on 
Cz-Oz montage placement. We placed cathode over 
Oz and anode over Cz. Alexandra F. Dasilva et al. 
did a study on neuroanatomical target analysis of 
high defi nition and conventional TDCS montages 
used for migraine and pain control. They concluded 
that this montage results in current fl ow mainly to 
parietal and occipital lobes with maximum electri-
cal fi eld occurring at primary visual cortex (27). A 
generalized cortical interictal hyper excitability, 
more pronounced in visual cortex has been sug-
gested in migraine (28). Occipital cortex is hyper 
excitable in the migraine interictum, both in mi-
graine with and without aura (29). The evaluation 
of motor and occipital cortex excitability in mi-
graine patients using transcranial magnetic stimu-
lation resulted in fi nding that suggested hyperexcit-
ability in occipital cortex rather than the motor 
cortex (30). There is strong evidence that neurons 
underlying the cathode in TDCS are inhibited with 
resting membrane potential shifting towards hyper-
polarization and reduce neuronal fi ring (9). There-
fore, it may be suggested that cathodal TDCS at Oz 
may result in decrease excitation at occipital cor-
tex, thus affecting the migraine pathophysiology 
and resulted in signifi cant reduction in HDI and 
HIT 6 scores showing improvement in migraneurs.

Migraine management is a diffi cult task and de-
creasing disability related to the disease and its 

negative impact on patient’s life can be challeng-
ing. TDCS and CBT can offer a hope to these pa-
tients. One of the positive aspects of these interven-
tions is that they are free from any signifi cant 
adverse effect. Future studies to evaluate the effi ca-
cy of TDCS combined with CBT in migraine man-
agement as well as effect of non-invasive other 
neurostimulation techniques combined with behav-
ioral therapy can be studied on recovery outcomes 
of migraine. The present study has some limitations 
and their discussion is also warranted. Authors 
could not investigate the neural excitability chang-
es after TDCS and CBT. Neuroimaging prior to and 
after treatment protocol could have provided signif-
icant insights to the pathophysiological changes .
Further, our study group was limited to population 
of particular area. In spite of this limitation our 
study has suggested positive outcomes of TDCS 
and CBT in migraine management. Therefore, fur-
ther studies can be done on bigger and more heter-
ogeneous sample population.

CONCLUSION

We concluded that TDCS and CBT are effective 
in decreasing headache related disability and the 
impact of migraine headaches on life of patients. 
There was no signifi cant difference between gen-
ders, age group and duration of disease in effi cacy 
of TDCS and CBT. These techniques hold a lot of 
potential on effective management of quality of life 
of migraineurs. Future researches can be done to 
more effectively utilize the potential of these tech-
niques in migraine management.
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