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Abstract

Background Migraine is one of the most disabling disorders worldwide. Globally, in 2019, headache disorders were
the cause of 46.6 million years of disability, with migraine accounting for 88.2% of these. The value of integrative strat-
egies in migraine management has been raised due to the recurrent and provoked nature of migraine. So, the current
study aimed to evaluate the effectiveness of implementing a therapeutic patient education and relaxation training
program versus usual pharmacological treatment alone on the frequency, severity, and duration of migraine attacks
as the primary outcome and migraine-related disability and quality of life as the secondary outcome. A randomized
controlled trial was conducted at the specialized headache clinic of a tertiary referral center. Sixty patients were
randomly assigned to intervention or control groups. Participants in the intervention arm received the education

and relaxation training program and were instructed to perform daily relaxation exercises in addition to their routine
pharmacological treatment, whereas the control group only received their routine treatments. Follow-up was done
after 1 and 3 months using a headache diary and a migraine-specific quality of life questionnaire (MSQ).

Result Afterimplementation of the program, there was a significant reduction in migraine attack severity in the inter-
vention group compared to the control group, and they also had significantly fewer migraine headache days/month
and duration of migraine attacks compared to patients in the control group. Statistically significant improvement

in the role-function restrictive, role-function preventive, and emotional function domains of MSQ.

Conclusion An integrated migraine management program has a significant effect on reducing the burden
of migraine attacks and improving the daily activities of migraine sufferers.
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Background
Migraine is the most widespread and disabling multifac-
torial chronic neurological disorder [1]. It was described
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(YLD), following backache, with 88.2% of these attribut-
able to migraine [6].

Therapeutic patient education (TPE) is a patient-
centered approach integrated into health care through
trained health care workers aiming to engage patients
in their self-management behaviors to achieve the best
possible quality of life (QOL). It has shown efficacy in
the management of various chronic disorders, such as
asthma, diabetes, psychiatric diseases, and obesity [7, 8].
Migraine patient education has been reported to be an
essential component of migraine care [9-11]. Evidence
collected during the COVID-19 pandemic has dem-
onstrated that lifestyle changes can be used to manage
migraines [12].

Progressive muscle relaxation (PMR) is a level A evi-
dence as one of the modalities of relaxation techniques in
migraine management [13]. It consists of muscle tension-
reducing techniques with the aim of achieving profound
relaxation and relieving any tension and anxiety [14, 15].

Recent studies concluded that a multidisciplinary
integrative strategy in migraine management combin-
ing therapeutic patient education, pharmacological, and
behavioral therapy has proven to be the best way to mini-
mize headache frequency and intensity, improve patients’
quality of life [16—18], and maximize the efficacy of phar-
macological treatment [12, 19].

Although there is evidence for the effectiveness of TPE
and PMR on migraine management, there is a poor and
limited literature in the Eastern Mediterranean Region
(EMR), particularly Egypt. The purpose of this inter-
vention study was to evaluate the effectiveness of an
integrated therapeutic patient education and relaxation
training program on migraine attack severity, frequency,
duration, and patients’ QOL versus routine pharmaco-
logical treatment alone among adult patients attending
the headache clinic at a tertiary referral center.

Methods

A randomized, single-blind controlled trial was con-
ducted at the specialized headache outpatient clinic of a
tertiary referral center from February 2020 to September
2021.

The study populations were all patients who attended
the specialized headache clinic and were diagnosed with
migraine headaches by the headache specialist-neurol-
ogist according to diagnostic criteria set by the Interna-
tional Classification of Headache Disorders (ICHD-III)
[20]. The inclusion criteria were patients aged 18—65 years
old, diagnosed with migraine for at least 6 months, expe-
riencing 4 or more migraine days per month with dis-
ability affecting daily living activities, productivity, and
quality of life, taking their prescribed medication by
the headache specialist-neurologist (symptomatic and
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preventive), and reporting a constant pattern of migraine
symptoms over the previous 3 months. Patients with
major psychiatric disorders such as depression, anxiety,
and/or personality disorders were excluded using the
Arabic version of the Structured Clinical Interview for
DSM-1V Axis I Disorders (SCID-I) and Axis II Disorders
(SCID-1I) [21, 22] during the recruitment stage before
randomization.

The eligible participants were randomly allocated using
a concealment strategy; sealed opaque envelopes were
used containing codes for intervention or control; the
participants were assigned numbers based on the order
of their visits. After signing the informed consent, par-
ticipants were asked to pick one envelope from the box
and hand it over to the researcher. Then the researcher
assigned them to either the intervention or control group
according to the envelope code.The three phases of the
intervention were illustrated in (Fig. 1).

The sample size was calculated based on a study of the
efficacy of psycho-educational groups and relaxation
training by Elisa and Federica. 2016 [7] showed efficacy of
more than 40% in reducing the frequency of attacks and
improving QOL. Group sample sizes of 25 in the inter-
vention group and 25 in the control group achieve 80%
power to detect a difference between the group propor-
tions of 35%. The proportion in the intervention group
was assumed to be 85%, while in the control group it was
50%. Assuming a 20% dropout rate during the 3-month
follow-up, we planned to enroll 30 patients in each of the
control and intervention groups.

Regarding methods, a questionnaire was developed to
collect socio-demographic characteristics of study par-
ticipants, such as age, sex, and marital status; level of
education (illiterate, primary, secondary, intermediate,
university); occupation (student, manual work, semipro-
fessional/professional; housewife); current smoking; and
contact information.

Migraine history from the patients was taken (migraine
attacks assessment) in the form of onset of migraine
headache in years, type of migraine headache [low fre-
quent episodic migraine (LFEM), high frequent episodic
migraine (HFEM), chronic migraine (CM)], presence of
aura, severity of migraine attacks using a numerical rat-
ing scale, and frequency (number of migraine days per
month).

The study participants were taught to use a headache
diary. Information on headache features was collected,
such as when the attack started and was relieved, trig-
gering factors and associated symptoms, the number of
migraine days, and the severity of migraine attacks.

The migraine-specific quality of life questionnaire
(MSQ) Version 2.1 is a migraine-specific instrument
composed of 14 items designed to measure how migraine
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1-Assessment phase (both groups):

Each migraine patient in both groups was interviewed individually before
applying to the planned program to obtain:

*socio-demographic data.
*clinical features of migraine.

*Migraine specific quality of life scores.

N4

|

2—Implementvati0n phase :

* Participants in the intervention arm received the education and training
program in addition to the routine fixed dose of pharmacological treatment. (No
change was made to patients’ pharmacological treatment plan through out
duration of the trial ).

*The participants in the control group were advised to adhere to the prescribed
medications only and not to change the treatment plan during the study period.

3-Evaluation phase:

Evaluation of both groups was done using headache diary and MSQ
questionnaire after 4 weeks, and final evaluation was done after 3 month from
base line.

Fig. 1 Phases of the intervention

affects and/or limits daily functioning. It consists of three
domains: role-restrictive (RR): 7 items assessing how
migraine limits daily social and work-related activities;
role-preventative (RP): 4 items assessing how migraine
prevents activities; emotional role (ER): 3 items assessing
the emotional impact of migraine Raw total scores were
computed and rescaled from 0 to 100, with higher scores
indicating better QOL. The Arabic version of MSQ was
used in this study after getting permission and a license
from Mapi Research Trust [23].

The intervention program included educational

and training components

The educational program construction was based on
sheets developed by Med-IQ in collaboration with
the National Headache Foundation: 5 tips for explain-
ing migraines to family and friends, 7 steps for getting
migraine support at work, planning for a migraine attack
at work, medications to prevent and treat migraines,

strategies to control and prevent migraines [24], and
migraine information retrieved from Mayo Clinic [25].

A simplified lecture presented on a PowerPoint pro-
gram was done once during the first visit. Its duration
was about 30 min, aiming to increase patients’ knowl-
edge about migraine headaches and reduce the impact of
migraine in daily life. The session included concise mes-
sages about migraine headaches and their causes and risk
factors, common triggering factors of migraine to reduce
and avoid further attacks, the role of non-pharmacologi-
cal therapies, and how to get support from family, friends,
and at work. Encouraging the patients to use headache
dairy? The best ways to deal with migraine attacks and
the explanation and demonstration of progressive muscle
relaxation and deep breathing training (20-30 min) Edu-
cational brochures: all information is written in Arabic
with pictorial illustrations and diagrams to help illiter-
ates understand and recall all the important information
given previously during the session. The brochures were
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Table 1 Comparative analysis of socio-demographic and clinical data between intervention and control groups

Socio-demographic data*

Intervention group

Control group (n=30) Test value * (p value)

(n=28)
Gender
Male 3(10.7%) 4(13.3%) 0.09 (1.00)
Female 25 (89.3%) 26 (86.7%)
Age® 3539+10.30 4007+837 1,98 (0.06)
Marital status
Single 4 (14.3%) 1(3.3%) 2.21(0.19)
Married 24 (85.7%) 29 (96.7%)
Education
llliterate 2(7.1%) 4(13.3%) 2.33(0.76)
Primary 2(7.1%) 1(3.3%)
Secondary 1(3.6%) 0 (0%)
Intermediate 13 (46.4%) 16 (53.3%)
University 10 (35.7%) 9 (30%)
Occupation
Student 4 (14.3%) 1(3.3%) 4.20(0.25)
Manual work 3(10.7%) 4 (13.3%)
Semiprofessional/professional 6 (21.4%) 3 (10%)
House wife 15 (53.6%) 22 (73.4%)
Migraine headache onset (years)° 8.21+7.49 8.97+581 043" (067)
Current smoking
Yes 1 (3.6%) 2 (6.7%) 0.28%(1.00)
No 27 (96.4%) 28 (93.3%)
Chronic diseases
Yes 6 (21.4%) 8 (26.7%) 0.22 (0.64)
No 22 (78.6%) 22 (73.3%)
Type of migraine
Low frequent episodic migraine(LFEM) 1(3.6%) 2(6.7%) 0.41* (1.00)
High frequent episodic migraine(HFEM) 12 (42.9%) 12 (40%)
Chronic migraine(CM) 15 (53.6%) 16 (53.3%)
Presence of aura
With aura 6 (21.4%) 5(16.7%) 0.21(0.64)
Without aura 22 (78.6%) 25 (83.3%)

*Mean+SD or N (%)
* FE: Fisher exact

2 Chi-square test (X?)
b Student's t test ()

designed by the researcher based on the educational
lecture.

Relaxation training program

Relaxation training consisted of deep breathing exercises
and progressive muscle relaxation (PMR). Progressive
muscle relaxation script [26] and steps of relaxation exer-
cise for people with headaches retrieved from the Lon-
don Headache Centre [27]. It was performed daily, and
participants kept a record of it. Group meeting sessions
for training were held every week for the first 4 weeks at

the specialized headache outpatient clinic. Video pro-
grams were used for relaxation technique illustration.
The participant completed a 15-min PMR session during
the enrollment session and was instructed to practice the
exercises daily for 8 weeks to achieve at least 60 sessions
and to record their headache data daily.

Adherence to the intervention group was maximized
by instructional handouts, weekly phone calls, and
WhatsApp groups that followed up for the remainder of
the study period between educational and final evalua-
tion sessions.
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Table 2 Comparative analysis of the changes in severity, frequency, and duration of migraine attacks before and after intervention in

both groups
Migraine Baseline 1 month 3 months
features
Intervention Control Testvalue® Intervention Control Test value® Intervention Control Test value?
group group p value group group p value group group p value
n=28 n=30 n=28 n=30 n=28 n=30
Severity of 743+1.23 740+1.19 0.090.93 571+£1.05 6.03+1.27 1.04 4.07+1.09 6.23+1.57 6.4
migraine 0.30 <0.001*
attacks®
Frequency of migraine days/m
0-3 days/m 0 (0%) 0 (0%) 042" 0 (0%) 0(0%) 0.53* 1 (3.6%) 0 (0%) 20.87"
4-7days/m 1 (3.6%) 2(6.7%) 1.00 4.(14.3%) 5(167%) 086 18(643%)  4(133%) <0001
8-14 days/m  11(39.3%) 12 (40%) 20 (71.4%) 19 (63.3%) 9 (32.1%) 19 (63.4%)
>15days/m 16 (57.1%) 16 (53.3%) 4 (14.3%) 6 (20%) 0 (0%) 7 (23.3%)
Average duration of migraine attack
<12h 2(7.1%) 1(3.3%) 404" 3(10.7%) 1(3.3%) 197 8 (28.6%) 1(3.3%) 1413
12-24h 2(7.19%) 867w 013 15 (53.6%) 14 (467%) 037 19 (67.8%) 18(60%) <0001
>24h 24 (85.8%) 21 (70%) 10 (35.7%) 15 (50%) 1 (3.6%) 11 (36.7%)

Mean+£SD or N (%)
b Student’s t test (f)
2 Chi-square test (X?)

* (FE: Fisher exact), significant

Despite this, there was an attrition (loss of follow-up)
in two participants in the intervention group. So analysis
was done on 58 participants (28 participants in the inter-
vention group and 30 participants in the control group).
CONSORT flowchart of integrated patient education and
relaxation program (Fig. 2).

The participants in the control group were advised to
adhere to the prescribed medications only and not to
change the treatment plan during the study period.

Statistical analysis

The collected data were registered, coded, and statisti-
cally analyzed using the statistical package for the social
sciences (SPSS) version 25 (Released 2017 by the Inter-
national Business Machines Corporation, Chicago, USA).

Quantitative data were presented as mean and SD.
Qualitative data were presented as numbers and percent-
ages. A Student’s ¢ test was used to compare quantitative
data between two independent groups, and a one-way
ANOVA test was used for comparisons between more
than two groups. The Chi-square test (or Fisher exact
test) were used for the comparison of qualitative data.
A repeated measure ANOVA test was used to measure
changes in different quantitative variables at different
time points and Friedman test was used for qualitative
variables.

p value less than or equal to 0.05 was considered statis-
tically significant.

Table 3 Change in MSQ score before and after intervention in both groups

MSQ scores Intervention group n=28 Control group n=30 Test
value? (p
Baseline At 1 month At 3 months Baseline At 1 month At 3 months value)
Role-function restrictive 23.18+834 4204+11.90 69.36+£6.99 21.97+9.69 2567+7.76 26.03+11.02 116.05
<0.001*
Role-function preventive 22.68+8.66 4393+11.00 68.57+8.15 22.67+848 2550+10.20 26.83£13.99 84.72
<0.001*
Emotional-function 21.50£1040 4482+15.15 81.93+10.88 23.60+8.81 27.87+£10.71 27.33£13.73 11237
<0.001*

MSQMigraine Specific Quality of life Questionnaire

# Repeated measure ANOVA test with “between subject factor analysis’, *significant
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Results

Table 1 compares socio-demographic and clinical data
between the study groups. The majority of partici-
pants in both the intervention and control groups were
married females. The mean age of the patients was
35.39+10.30 and 40.07+8.37 years in the intervention
and control groups, respectively. More than half of the
patients in both groups were housewives with an inter-
mediate education. The mean duration since the onset
of migraine in the intervention and control groups was
8.21+7.49 years and 8.97 +5.81 years, respectively. The
majority of patients in both groups did not smoke cur-
rently and did not have chronic diseases. Almost half of
the patients in the intervention and control groups had
chronic migraine. The majority of patients had migraine
without aura.

Socio-demographic and clinical data were matched
between the study groups. Also, the baseline migraine
features and quality of life of the patients were not statis-
tically significant between the two groups.

According to Table 2, after 1 month of follow-up, both
groups showed reduced severity of migraine attacks in
the form of decreasing the numerical rating scale value,
but participants in the intervention group reported a
lower headache severity than participants in the control
group. The difference became statistically and clinically
significant after 3 months of follow-up.

After the intervention, the percentage of patients
complaining of chronic migraine (>15 days/month)
in the intervention and control groups decreased
and shifted to high/low frequent episodic migraine
(8—14/4-7 days/month). The reduction in the interven-
tion group was highly statistically and clinically signifi-
cant compared to the control group.

The average duration of migraine attacks was reduced
in the intervention group more than in the control
group after 1 month, but the reduction was statistically
and clinically significant between the two groups after
3 months of follow-up.

According to Table 3, MSQ scores were increased in
patients of both the intervention and control groups in
follow-up assessments from baseline to 3 months regard-
ing role-function restriction, role-function prevention,
and emotional function. Patients in the intervention
group reported significantly higher MSQ scores than
patients in the control group at 1 month and 3 months.
This was reflected in the quality of life in the form of
improving daily routine social and work-related activi-
ties, such as time spent with family and friends, leisure
activities such as reading or exercising, and the ability to
concentrate on work.

Also decrease the need for help in handling rou-
tine tasks such as every day household chores, doing
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necessary business, shopping, or caring for others, and
finally decrease the feeling of burden on others because
of migraines.

As a result, at 1 and 3 months of follow-up, patients
who received the education program and performed the
relaxation training according to the protocol had less
severity, frequency, and duration of migraine attacks and
a better migraine-related quality of life than the control

group.

Discussion

The intervention program resulted in a significant reduc-
tion in the severity, frequency, and duration of migraine
attacks and also had a significant positive effect on
improving the participants’ quality of life.

In the current study, the majority of participants in
both the intervention and control groups were female.
This agrees with a study by Mehta and colleagues [28]
that studied the additive effect of physical therapies
on standard pharmacologic treatment alone in Indian
patients with migraine, in which the frequency of
females was higher than males.

In the present study, the majority of participants had
migraine without aura, which agrees with the Interna-
tional Headache Society’s classification that migraine
has two basic sub-types: migraine without aura (about
70% of attacks) and migraine with aura (around 30% of
attacks) [20].

At the beginning of the program, all participants
reported very high scores for the severity, frequency,
and duration of migraine attacks, as well as very low
scores for QOL, implying that the study participants
experience significant migraine-related disabilities and
frustrations. This was explained in the Alharbi and
Alateeq [29] cross-sectional study that was conducted
to investigate the disability associated with migraine
attacks. They justified the high degree of baseline disa-
bility by saying that chronic migraine is associated with
a greater degree of disability than episodic migraine,
and in the current study, the majority of patients in
both groups had chronic and high-frequency episodic
migraine headache (8—14 headache days/month) [29].

Considering the primary outcome of the current
study, an improvement not reaching a statistically sig-
nificant level was noticed between the intervention and
control groups as regards the severity, frequency, and
duration of migraine attacks 1 month after intervention;
however, a highly significant difference was observed
between the two groups at 3-month follow-up.

Contrary to the Indian randomized control trial by
Gopichandran and colleagues [30], which studied the
effectiveness of progressive muscle relaxation and
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Migraine Patient Assessed for
eligibility n= (123)

v

4 Excluded n= (63) A

-Not meeting inclusion criteria
n=(59)

-Had psychiatric or personality
disorders n= (1)

-Decline to participate n=(3)

N J

l Randomization (n) = 60 l

Allocated to intervention group (n) =30
Participated in the integrated education
and PMR program

[ Lost to follow up =0 ]

Allocated to control group (n) = 30
-Not participated in the integrated program
-Routine medical treatment with stable

dose

[ Lost to follow up =0 ]

N

Lost to follow up =2
Died =1
Discontinue the intervention =1

Lost to follow up =0

|

[ Analyzed = 28 ]

=)

Fig. 2 CONSORT flowchart of integrated migraine patient education and relaxation program

deep breathing exercise on pain, disability, and sleep
among patients with chronic tension-type headache,
it reported an effective reduction in headache sever-
ity, frequency, and attack duration in the experimen-
tal group compared to the control group at 1 month,
and at 3 months of follow-up, this may be due to Gop-
ichandran and colleagues. A 2021 study was conducted

on tension headaches that respond more effectively to
muscle relaxation [30]. There was evidence of a higher
prevalence of muscular pain and sustained contraction
of the head and neck muscles in patients with chronic
tension-type headaches [31]. Progressive muscle relax-
ation also results in an improvement in circulation and
craniocervical musculoskeletal function. It also reduces
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the mental and physical effects of stress [31]. Hence,
reducing muscle tension through relaxation techniques
is useful in reducing pain severity, frequency, and
duration.

In particular, regarding migraine frequency, Meyer
and colleagues [32], in their German randomized con-
trolled trial, investigated the effect of 6-week progressive
muscle relaxation training on the frequency of migraine
headache. They reported a significant reduction in the
number of migraine attacks and the number of days with
migraine per month in the training group compared to
the waiting list, which agrees with the current study [32].

A study by Mehta and colleagues [28] studied the addi-
tive effect of yoga and physical therapies to standard
pharmacologic treatment alone in Indian patients with
migraine, three groups received either standard treat-
ment alone, physical therapy with standard treatment,
or yoga therapy with standard treatment. Headache fre-
quency and severity were significantly decreased in all
the three groups (p<0.005). Yoga or physical therapy
added to standard treatment showed the best result in
reduction of the headache frequency and severity as the
current study [28].

Regarding the current study secondary outcome, MSQ
scores showed marked significant improvement in Role-
Function Restrictive, Role-Function Preventive, and
Emotional Function domains in the intervention group
compared to the control group.

A significant difference between the two groups con-
cerning migraine quality of life scores was first noted at
1 month follow-up. This could be due to the educational
lecture that illustrated knowledge about migraine head-
ache, how to decrease the burden of migraine in daily life,
and how to get support from family, friends, and cow-
orkers. This could have an immediate impact on MSQ
scores, which measure how migraine affects daily social
and work-related activities. This agrees with studies that
reported that migraine patient education is believed to be
an essential component of migraine patient care [9-11].

This agrees with an Asian randomized controlled trial
done by Aguirrezabal and colleagues [19] that assessed
the effectiveness of a primary care-based patient educa-
tion program about adjusting the believes and behaviors
that stimulate the onset of an attack compared to routine
medical care and showed a 50% reduction in the days lost
due to migraine-related disability and intensity of pain.
They concluded that the provision of suitable informa-
tion through group education appeared to be effective in
reducing migraine attack intensity and disability [19].

Also, progressive muscle relaxation has been shown
to have a significant effect on relieving anxiety, depres-
sion, depression, fatigue and stress that accompany
many medical disorders [14]. This agrees with Kalra
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and colleagues study, which reports the effectiveness
of progressive muscle relaxation in reducing anxiety
and psychological distress and improving the quality of
sleep of hospitalized older adults [33]. Relaxation train-
ing also increases the patients’ control over physiologi-
cal responses to headache, lowers sympathetic arousal,
and reduces stress and anxiety [34].

According to Gopichandran and colleagues [30], who
used another tool, the headache impact test (HIT-6), in
evaluating headache disability, patients in the experi-
mental group had a significantly lower headache dis-
ability impact score, indicating less disability than
patients in the control group at 1 month and 3 months
follow-up.

One of the barriers to initiating behavioral therapy,
according to Minen and colleagues in an observa-
tional study, was the belief that additional behavioral
therapy would not add to current treatment or self-
management practices [35]. This highlights the need
for a change in patient expectations about the value
of behavioral treatment as part of a comprehensive,
patient-centered migraine management plan.

Finally, the current study adds evidence for the effec-
tiveness of a multidisciplinary integrated education and
relaxation program in reducing the burden of migraine
attacks and improving daily activities among adult
migraine patients attending the headache clinic.

At the time of recruitment, we ensured that all
patients enrolled in the study would sincerely attend
the educational session, perform relaxation training at
home, keep a log of activity, receive weekly telephone
reminders, and complete monthly assessments. We
also planned to enroll 30 patients instead of 25 in each
group, assuming a 20% dropout rate. This resulted in
a low attrition rate in the study population through-
out the study period and compensated for the losses to
follow-up.

A limitation of the current study could be that we
recruited migraine patients from a single headache clinic,
which might affect the generalizability and external valid-
ity of the study.

Another limitation was that the patients were informed
to stabilize the dose of symptomatic and preventive med-
ications throughout the study period, so we could not
measure the effectiveness of the integrated program in
reducing medication intake. However, stabilization of the
doses for the study period (3 months) allowed an accu-
rate evaluation of the effectiveness of the integrated pro-
gram between the two groups.

In the current study, we did not measure any psy-
chiatric outcomes, and patients with co-morbid psy-
chiatric disorders such as depression, anxiety, and/or
personality disorders were excluded because psychiatric
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comorbidities are known to affect the outcome of chronic
headache patients.

Conclusion

Integrated education and progressive relaxation pro-
grams have a significant effect on the reduction of
migraine attack severity, frequency, and duration, as well
as improving migraine-related disability and quality of
life among patients.
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