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Abstract

Background: The world health organization has ranked migraine among top 20 disabling diseases. The major adverse effects of
migraine headaches on patients and society are an important public health concern. This study aimed to evaluate the effectiveness
of mindfulness-based cognitive therapy (MBCT) on reducing the impact of migraine headaches on women.
Methods: In the current study, a quasi-experimental design was applied. In this semi-experimental study, 26 women with migraine
were selected via available sampling and were randomly placed into experimental (n, 13) and control (n, 13) groups. All 26 patients
were asked to record their experience of headache attacks in terms of frequency, intensity, and duration for 1 month in a headache
diary. Subsequently, the experimental group participated in 8 sessions of MBCT (2-hour sessions).
Results: The analysis of covariance (ANCOVA) indicated a significant decline in the mean headache frequency (P < 0.001), duration
(P < 0.001), and severity (P < 0.001) in the experimental group.
Conclusions: This trial empirically examined the efficacy of MBCT in the treatment of migraine headaches and showed that MBCT is
effective in treating or alleviating migraine headaches. This study could provide a psychological approach for the future treatment
of chronic pain to avoid relying on medications alone.
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1. Background

Migraine is a common disorder, characterized by
episodes of moderate to severe throbbing headaches,
which are usually unilateral in location (both sides are af-
fected in about 1/3 of attacks). It is accentuated by physi-
cal activity and is associated with nausea and/or vomiting,
photophobia, and phonophobia (1).

People who experience migraine typically describe it
as recurrent headaches with similar symptoms; also, up
to one-third of these patients have a preceding aura (mi-
graine with aura) (1, 2). The Global Burden of Disease (GBD)
survey conducted in 2000 by the world health organiza-
tion (WHO) recognized migraine as a potentially debilitat-
ing disorder all over the world and showed that women
suffer from migraines more than men by nearly a 4:1 ratio
(3). This finding has been cited repeatedly ever since (4, 5).

Migraine treatment can include preventive therapy,
aimed at reducing the frequency and severity of migraine
attacks, as well as acute therapy, used to abort a migraine
attack. In association with the American headache soci-
ety, the American academy of neurology (AAN) has recently
published guidelines for preventive treatments (6). The

most recent AAN guidelines for acute treatment were pub-
lished in 2012 (7).

Notably, the most frequently identified headache trig-
ger is stress (8, 9). This suggests the significant poten-
tial of psychosocial approaches for headache pain manage-
ment. A substantial amount of evidence from the litera-
ture indicates that cognitive-behavioral therapy (CBT) is ef-
ficacious in alleviating headache pain. The benefits of CBT
include reduced medication use and decreased headache
frequency, intensity, and duration (10, 11).

The CBT theory claims that changes in maladaptive
cognition, such as pain catastrophizing, can be a key treat-
ment mechanism. Many professional organizations en-
dorse CBT for headache management (12). However, CBT is
not universally effective for all individuals, and effect sizes
are modest (13); therefore, additional treatment options
are needed. A promising trend for chronic pain manage-
ment is the application of mindfulness-based stress reduc-
tion (MBSR) (12). MBSR is associated with significant im-
provements in pain perception, coping, and affect (14-16).

Theoretically, meditative therapies operate through
engendering change in mindfulness and pain acceptance
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(17). Recently, mindfulness-based cognitive therapy (MBCT)
has been adapted for the management of headaches (18).
Theoretically, MBCT integrates key CBT and MBSR interven-
tional strategies for pain management to directly target
change in mindfulness and pain acceptance, which subse-
quently and indirectly lead to change in maladaptive cog-
nition. Thorough analyses have indicated that individuals
receiving MBCT show a significantly larger effect-size im-
provement in pain interference, catastrophizing, pain ac-
ceptance, and self-efficacy, compared to the controls on the
waiting list (8, 11, 18). In this study, our goal was to evalu-
ate the efficacy of MBCT in reducing the severity, frequency,
and duration of migraine in women.

2. Methods

In this study, a case-control, quasi-experimental,
pretest-posttest design was applied. The study population
consisted of women suffering from migraine, referred to
a headache clinic in Tehran, Iran. Migraine was diagnosed
by a specialist, according to the international classification
of headache disorders (ICHD-3)-beta (1).

The inclusion criteria were as follows: 1) age, 20 - 40
years; 2) female sex; 3) minimum of a 6-month gap between
diagnosis and beginning of the study; 4) lack of other psy-
chological therapies over the past 3 months; 5) minimum
education of secondary school; 6) no use of medications
for anxiety or depression during the past 3 months; 7) min-
imum of moderate IQ; and 8) migraine without aura ac-
cording to the ICHD criteria. Those who met the inclusion
criteria were recruited between November 2014 and March
2015.

The participants received explanations about the study
objectives and reasons for participation. Written informed
consents were obtained from all the participants. Af-
ter completing the baseline assessment, which included 1
month of headache diary recording, 26 patients were ran-
domly and equally assigned to groups via block random-
ization (4 blocks). They were also advised not to use any
new medicines or other psychological treatments during
the study.

The experimental group participated in eight 2-hour
sessions of MBCT, performed by the first author (interven-
tion therapist). The sessions focused on developing non-
judgmental thinking and present-moment awareness of
thoughts, emotions, and environment. Homework assign-
ments with the aid of a guided audio file included daily
mindfulness meditation practices, such as body scan and
breath awareness. Session-by-session description of the
protocol is available in the MBCT manual (19).

On the other hand, the exclusion criteria were as
follows: 1) severe physical illness; 2) serious neurologi-

cal disorders or symptoms of psychosis; 3) unwillingness
to continue treatment; and 4) risk of suicidal thoughts
and attempts requiring urgent intervention. Posttest as-
sessment, which included 1 month of headache diary
recording, was performed in both groups, and all subjects
were evaluated based on the scores on the headache di-
ary/questionnaire. Follow-up assessments were performed
within 2-month intervals.

2.1. Data Analysis

The significance level (α) was assumed to be 5%. SPSS
version 19.0 for windows (IBM Inc., New York, NY, USA) was
used to perform the statistical analyses. Analysis of covari-
ance (ANCOVA) was applied to assess differences between
patients from independent groups and examine changes
in the study variables over time. Headache frequency was
determined by calculating the mean number of headache
attacks per month.

2.2. Headache Diary/Questionnaire

A number of tools from electronic diaries, such as
Internet-based online diary, smartphone headache diary,
and paper diaries, were developed in order to assist pa-
tients in documenting the headache data. However, only
a few studies have incorporated the use of smartphone
headache diaries in their research protocols (20, 21). There-
fore, the structured paper headache diary/questionnaire
was selected, which tracks the severity, frequency, and du-
ration of migraine.

The headache questionnaire has been applied exten-
sively in previous controlled outcome studies. It was pri-
marily developed by Thomas Budzynski (22) and revised by
Leonard H. Epstein and Gene G. Abel (23). The headache
index is the mean of all diary ratings over 1 month, pro-
viding a measure of overall headache activity. Headache
severity (rated on an 11-point Likert scale, ranging from 0,
no pain to 10, the worst pain you can imagine), number
of days with headache per month with minimum of mod-
erate pain (pain rating ≥ 5), and duration of headache
were determined in both groups, using the headache di-
ary/questionnaire and compared with each other.

3. Results

All participants completed the study, and the main de-
mographic characteristics are presented in Table 1. Among
26 participants who were recruited in this study, 2 had
chronic migraine (≥ 15 days of headache per month) and
24 had episodic migraine headaches (< 15 days of headache
per month). The mean age of the participants in the in-
tervention group was 33.6 ± 6.2 years, and the mean dis-
ease duration was 6.6± 4.5 years. In the control group, the
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mean age of the participants was 30.7 ± 5.2 years, and the
mean disease duration was 7.9 ± 5.3 years.

Table 1. Demographic Data and Medications at Baseline (N = 13)

Variables Experimental Control

Demographics

Age, mean ± SD 33.6 ± 6.2 30.7 ± 5.2

Migraine duration, mean ± SD 6.6 ± 4.5 7.9 ± 5.3

Gender All female All female

Marital status

Single 4 2

Married 9 10

Divorced 0 1

Education

High school (9 - 12 years of
education)

4 4

University degree (BSc) 7 6

Postgraduate university degree
(Masters’ degree or PhD)

2 3

Medications, N (%)

Prophylactic medication

Beta-blockers 3 (23) 2 (15)

Tricyclic antidepressants (TCAs) 3 (23) 3 (23)

Anticonvulsants (valproate and
topiramate)

0 (0) 1 (8)

Serotonin-norepinephrine
reuptake inhibitors (SNRIs)

3 (23) 0 (0)

Abortive medication

Nonsteroidal antiinflammatory
drugs (NSAIDs)

2 (15) 2 (15)

Codeine 1 (8) 2 (15)

Triptans and ergots 1 (8) 3 (23)

The findings are presented in Tables 2 and 3. In Table
2, descriptive statistics including frequency, duration, and
severity of headaches in the pretest, posttest, and follow-
up stages are presented for 26 women with migraine.
Based on the results, headache frequency was 10.63 ± 6.16
and 10.81± 4.56 in the experimental and control groups in
the pretest, respectively. After the intervention, headache
frequency decreased to 4.27 ± 3.01 in the experimental
group in the posttest stage, while it almost remained un-
changed in the control group (10.27 ± 3.21).

Evidently, headache frequency decreased significantly
in the experimental group from the pretest to the posttest
stage, which indicates the lower frequency of headache
after MBCT. However, headache frequency remained al-

most constant in the control group. The same pattern was
observed in the duration and severity of headaches. Ul-
timately, headache frequency, duration, and severity de-
creased in the experimental group in the posttest stage,
which shows that headaches are less frequent, shorter, and
less severe after MBCT.

As presented in Table 3, covariance analysis showed
that MBCT is effective in reducing headache frequency (P
= 0.001< 0.05), duration (P = 0.001 < 0.05), and severity (P
= 0.001 < 0.05) in women with migraine. In other words,
participants in the experimental group reported a signif-
icant difference in improving symptoms in the posttest
stage, compared to the control group.

4. Discussion

Based on the results, we can infer that MBCT re-
duces the frequency, duration, and severity of headache
in women with migraine. To develop a new approach to
prevent depressive relapses, Segal, Teasdale, and Williams
first tried to understand the ways in which this type of vul-
nerability is developed and maintained and to determine
particular processes of the mind which may reverse it. Es-
sentially, they asked 2 questions: “What is the basis of in-
creased vulnerability to depressive relapse?” and “What are
the skills developed through CBT during an episode of de-
pression which reduce long-term vulnerability to relapse?”
(24).

Patients living with chronic pain frequently experi-
ence physical sensations of pain, accompanied by catas-
trophic thinking, which negatively impacts their emo-
tional experience and activity and reduces their quality
of life (25). Mindfulness has been theoretically and em-
pirically associated with psychological wellbeing. The
components of mindfulness, specifically awareness and
nonjudgmental acceptance of moment-to-moment experi-
ence, provide potential protection against common forms
of psychological manifestations, such as anxiety, rumi-
nation, worry, fear, anger, devastation, suppression, and
avoidance (26).

In the therapeutic context, by teaching specific skills
and techniques, MBCT encourages patients to see the aris-
ing of oneself as a momentary response to conditions, to
suffer, and to accept thoughts as an event occurring in
the mind rather than a truth defining the self. Therefore,
mindfulness can change attitudes or relations to thoughts,
as they are less likely to influence subsequent feelings and
behaviors (27, 28).

Kabat-Zinn suggests that the feeling of suffering and
anxiety-related thoughts without judgment help the per-
son understand that these are only thoughts and not an in-
dication of truth or reality; they must not necessarily cause
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Table 2. Descriptive Statistics in the Pretest, Posttest, and Follow-Up Stages (N = 13)

Variables Stagesa Groups Mean Standard Deviation

Number of headache attacks permonth

Pretest
Experimental 10.63 6.16

Control 10.81 4.56

Posttest
Experimental 4.27 3.01

Control 10.27 3.21

Follow-up
Experimental 4.73 2.01

Control 10.45 6.07

Duration of headache (hours permonth)

Pretest
Experimental 10.63 3.05

Control 11.73 5.49

Posttest
Experimental 5.90 4.29

Control 12.45 6.22

Follow-up
Experimental 5.08 2.76

Control 11.36 4.85

Severity of headacheb

Pretest
Experimental 6.20 2.30

Control 6.41 3.40

Posttest
Experimental 4.12 1.90

Control 6.40 2.83

Follow-up
Experimental 4.32 1.13

Control 6.50 2.75

aPretest and posttest analyses were performed 1 month before and after the intervention, respectively, and follow-up was performed 2 months after the posttest.
bHeadache severity was based on an 11-point Likert scale (0, no pain to 10, the worst pain)

Table 3. Covariance Analysis in the Posttest Stage

Variables Groups Mean Square Degree of Freedom F P Value

Number of headaches
Experimental 183

1 63.7 0.001
Control 22

Duration of headache, h
Experimental 144

1 26.4 0.001
Control 110

Severity of headache
Experimental 27

1 15.9 0.001
Control 6.5

one to escape or show avoidance behaviors. Therefore, re-
peated exposure to sensations of pain with a nonjudgmen-
tal attitude or awareness may lead to a cutback in emo-
tional responses (14).

Also, Linehan suggests that observing thoughts and
emotions and using descriptive labels help one under-
stand that these thoughts and emotions are not accurate
indications of reality; for instance, the feeling or thought
of guilt is not always true. General logic of using cognitive-
behavioral methods in treating headache originates from
observing the way people encounter daily life stress, which

can initiate, intensify, or prolong headaches and increase
comorbid disabilities and anxiety (29).

On the other hand, pain is a complicated mental phe-
nomenon, and each individual has a different experience
of it. Beliefs about pain, evaluations, and confrontation af-
fect the way one experiences pain. One of the important
cognitive structures in this area is the patient’s belief in
self-efficacy, i.e., the person’s control over pain (30). Group
MBCT increases self-efficacy among patients to confront
daily stress and therefore decreases headache frequency in
patients with migraine (19).

4 Arch Neurosci. 2017; 4(4):e58028.

http://archneurosci.com


Mansourishad H et al.

In a separate study by Day and colleagues, published
in February 2014, two experimental (n, 36) and control
groups (n, 24) used MBCT for alleviating headache pain.
The results demonstrated that MBCT is a relatively safe,
easy-access intervention for patients; it is also effective in
dampening headaches. They also noted that those who re-
ceived MBCT showed higher self-efficacy (P = 0.02; d, 0.82)
and increased capacity of pain acceptance (P = 0.02; d, 0.82)
(18).

Another study published in January 2014 on 21 partici-
pants at the University of Alabama (Kilgo Headache Clinic)
showed≥ 50% improvement in pain intensity and/or pain
interference in 14 patients and < 50% improvement in 7 pa-
tients. They deduced that cognitive changes during and af-
ter MBCT are major determinants of headache pain treat-
ment (19).

The results of previous reviews have consistently
shown that adopting a psychological approach (e.g., MBCT)
can be more effective in improving the symptoms rather
than relying on medications alone in some patients with
chronic pain. In this research, collaboration between pa-
tients and therapist or “working alliance” was satisfactory,
and therapists tried to be more supportive to overcome the
patients’ problems and improve their outcomes.

Although the present study is consistent with previ-
ous research regarding the effectiveness of mindfulness in
controlling pain, there are several limitations to be consid-
ered. While the main purpose of this study was to evalu-
ate the effectiveness of MBCT (focused on relieving pain)
in women with migraine, negligence of comorbid depres-
sion and anxiety (common comorbidity of migraine) may
be a limitation, which results in increased error variance
within groups. To overcome this limitation, ANCOVA test
was applied to increase the statistical power by decreasing
the error variance within groups.

Another shortcoming of this study is the limited num-
ber of patients with chronic migraine, who should be more
deeply studied in future research due to the disabling na-
ture of this condition. Finally, it should be noted that this
study had a cross sectional design and a small sample size;
also, male patients were excluded, and the duration of
follow-up was short (3 months). Based on the results of the
current study, it is necessary to perform further research in
interdisciplinary areas of psychological and physical dis-
eases considering the effectiveness of MBCT in controlling
pain of migraine headaches.
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