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 Background & Objective:  Migraine is an occasional headache that represents 
neurological and gastrointestinal symptoms, as well as changes in the autonomic 
nervous system. Biofeedback is a non-pharmacological technique used to treat 
migraine headaches and is proven to reduce headaches and improve performance. The 
present study aimed to compare the efficacy of biofeedback and pharmacological 
treatments to find the best treatment strategy for migraine headaches.  

 Materials & Methods:  This randomized clinical trial was performed on 86 patients 
who referred to Noor Psychiatric Clinic and Neurology Clinic of Valiasr Hospital, 
Zanjan, Iran. Patients were divided into two groups of daily treatment with medication 
and treatment with medicine and biofeedback. Cases were monitored every two 
months using interviews and questionnaires. 

Results:  The study was carried out on 86 migraine patients with the age range of 31-
45 years for 3 months. Most of the patients were female, including 90.7% of the 
individuals in the case group and 81.4% of the control group. The frequency 
distribution of medication use was not different between the two groups (P=0.744). 
Most of the participants had a history of more than 1 year of headache. During the 
treatment, the frequency and severity of attacks reduced obviously until the 8th week. 
The decrease in the Migraine Disability Assessment (MIDAS) score was more 
significant in the biofeedback group, except in the 10th and 12th weeks. However, the 
decline in the MIDAS score was not significant. Moreover, the reduction in the 
frequency of attacks remained significant until the end of the study.  

Conclusion:  It can be concluded that the combination of biofeedback treatment and 
medication therapy provides a more rapid response than pharmacological treatment 
alone. Therefore, biofeedback is an effective add-on therapy, which can be taken 
into consideration for diminishing all aspects of migraine headache attacks. 

 Keywords:  Biofeedback, Effective, Migraine headache, Pharmacological, Treatment  

Received:  2020/06/16; 
Accepted: 2020/07/16; 

Published Online: 11  Nov 2020  
 

Use your device to scan and read the 
article online 

 

 
 
Corresponding Information:  

AbdolReza Ghoreishi,  
Dept. of Neurology, Vali-e-Asr-
Hospital, School of Medicine, Zanjan 
University of Medical Sciences, 
Zanjan, Iran 
E-Mail:  
ar.ghoreishy@gmail.com    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Copyright © 2021, This is an original open-access article distributed under the terms of the Creative Commons Attribution-noncommercial 4.0 International License which permits 
copy and redistribution of the material just in noncommercial usages with proper citation. 

 

Introduction
One of the most common headache types is the 

migraine headache (1). According to the International 
Classification of Headache Disorders (2), chronic 
migraine is a type of headache that occurs 15 or more 
days per month. The prevalence of migraine in Europe 
is 15% with a range of 12%-27.5% depending on the 
country (1). Migraine is a neurological condition 
characterized by unilateral headache, light and sound 
intolerance, vomit, and nausea. Patients who suffer from 

migraine headaches experience functional impairment at 
work, school, and home. To reduce pain, biofeedback 
therapy emphasizes the role of patients in managing 
these conditions and improving the consequences of 
pain (3). 

Biofeedback is a behavioral medical technique that 
has been proven to reduce headaches and enhance 
performance. It is a non-pharmacological technique for 
headache prevention and control. The efficacy of 
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biofeedback has been demonstrated in over 100 
investigations during 25 years of research. It is an 
influential method for reducing the severity and 
frequency of headaches and helps patients to decrease 
their use of medication. Biofeedback therapy is effective 
for pain management and is associated with a decline in 
depression among adolescents who have a migraine 
headache, chronic headache, or chronic abdominal pain 
(4). 

The results of a study indicated that more than 90% of 
individuals in the United States of America had 
experienced headaches, 50% had suffered from one of 
the headache types, and 25% had a recurrent disabling 
headache (5). The prevalence of migraine is higher 
among females than males and in some studies, 65-95% 
of the participants had a positive family history (6, 7). 
The World Health Organization (WHO) considers 
migraine headaches as one of the 20 disabling disorders 
around the world with a functional impairment rate of 
11.2% to 30% in some studies (8-10). 

Consequently, the present study aimed to compare the 
efficacy of biofeedback and pharmacological treatments 
in the treatment of migraine headaches among Iranians, 
especially the residents of Zanjan city because of the 
probable difference in response to non-pharmacological 
treatments.   

  

Materials and Methods 
Study Design 
This randomized clinical trial was approved and 

monitored by Zanjan University of Medical Sciences 
and Ethics Committee with the code of 91/12-170-04. 
Written consent forms were taken from the patients for 
initiating biofeedback therapy and complete information 
was provided about their treatment feedback. 

In the present study, biofeedback treatment was 
evaluated and compared with pharmacologic therapy. In 
the beginning, 94 participants who met the inclusion 
criteria entered the study. Four patients stopped taking 
medications and one person experienced the adverse 
effects of medicines and stopped using. One case 
became pregnant, two patients left the study because of 
neck pain, and finally, 86 participants finished the study.  

Patients in this investigation referred to Noor 
Psychiatric Clinic and Neurology Clinic of Valiasr 
Hospital, Zanjan, Iran. They were divided into two 
groups, one of which was received Gelofen (PRN) or a 
similar analgesic, Inderal 20 mg (TDS), and Nortriptyline 
25 mg daily as the standard pharmacological treatment, 
and the other group received biofeedback and 
pharmacological treatment.  

Biofeedback therapy was performed in 10 sessions for 
15 min according to the corresponding protocol (i.e., 
BPP). The duration of biofeedback therapy was five 
weeks as two sessions per week and the duration of 
active prophylaxis treatment with medications was one 
month during the follow-up. In order to relieve severe 

headache attacks that occurred more than once a week, 
the follow-up was continued. Patients were monitored 
every two months based on interviews and 
questionnaires to reduce the number of attacks, the 
severity of attacks, and the need for PRN treatment. 

Inclusion and Exclusion Criteria 
The inclusion criteria entailed not having received 

specific migraine treatment in the previous month and 
probably patients who had a migraine headache for the 
first time or received treatment which had been 
discontinued for any reason during the last 5 days. The 
criteria for selecting patients were based on the 
computerized randomization tables in the Excel 
software (Microsoft office 2003). The exclusion criteria 
were being migraine-resistant, being rural without 
access to the clinic during follow-up, and not 
cooperating completely. 

Data Collection 
The biofeedback session was conducted by experts. 

Students interviewed the patients and filled out the 
questionnaires concerning the severity and frequency of 
migraine attacks. The follow-up consisted of these three 
measures: 1) the number of attacks, 2) severity of 
attacks, and 3) loss of function as measured by the 
Migraine Disability Assessment (MIDAS) 
questionnaire. Finally, the data from the completed 
questionnaires related to eight follow-up sessions per 
patient were categorized and analyzed. 

Statistical Analysis 
Descriptive statistics showed changes in the mean of 

the four outcome variables. Data analysis was performed 
by the Chi-square test, Friedman test for repeated 
measures, Mann–Whitney U test, and independent t-test 
using the SPSS 16 (SPSS Inc., Chicago, Ill., USA). P-
value < 0.05 was considered significant.  

  

Results  
In the present study, the combination of biofeedback 

treatment and medications was evaluated and 
compared with pharmacologic therapy alone. The 
current investigation was performed on 86 patients 
suffering from migraine. The effect of biofeedback and 
medication treatment was evaluated on 3 outcome 
variables, including the number of attacks, the severity 
of attacks, and the performance loss score obtained by 
the MIDAS questionnaire. 

The frequency distribution of headache stimuli 
revealed no significant difference between the two 
groups (P=0.15). Both groups were found to have more 
than one stimulus for their headache with 53.5% for the 
case group and 37.2% for the control group. A 
comparison of the frequency distribution of migraine 
symptoms showed no significant difference between 
the two groups (P=0.058). This frequency 
demonstrated that 65.1% of the patients in the case 
group and 44.2% of the individuals in the control group 
had more than one symptom for their headache. The 
frequency of medication use was 62.8% and 58.1% in 
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the case and control groups, respectively. The latter 
factor did not have a statistically significant difference 
between the two groups (P=0.744).  

The two groups were not significantly different in 
terms of age, gender, and occupation. Most of the 
patients in both groups were 31-45 years old and most 
of the patients were female (90.7% of the case group 

and 81.4% of the control group). Table 1 shows the 
demographic characteristics and general measures of 
participants in both case and control groups. We found 
that the smoking rate was significantly different 
between the two groups (P=0.028). Moreover, a 
significant difference was observed between the groups 
regarding not taking painkillers, which was 25% in the 
case group and 4.71% in the control group (P=0.007).  

Table 1. Demographic and general measures of patients 

Variables Case group 
No (%) 

Control group 
No (%) P-value 

Age   

0.158 
15-30 13(32) 16(37.2) 
31-45 26(60.5) 18(41.9) 
>46 4(9.3) 9(20.9) 

Sex   
0.176 Female 39(90.7) 35(81.4) 

male 4(9.3) 8(18.6) 
Job   

0.500 Housekeeper 35(81.4) 34(79.1) 
others 8(18.6) 9(20.9) 

Smoking   
0.028 No 43(100) 38(88.4) 

Yes 0 5(11.6) 
Positive history of Psychiatric    

0.295 No 36(83.7) 33(76.7) 
Yes 7(16.3) 10(23.3) 

Positive family history of headache   
0.500 No 25(58.1) 26(60.5) 

Yes 18(41.9) 17(39.5) 
 

Table 2 demonstrates the mean of migraine treatment 
in the case group. All the variables decreased 
significantly during migraine therapy. In Table 3, the 
treatment was evaluated based on each variable in the 
control group. All three variables, namely the number 
of attacks, headache severity, and MIDAS score 

diminished and the difference was statistically 
significant. Table 4 indicates the mean MIDAS scores 
of the two groups. There was no significant difference 
at the baseline (P=0.766), in the 10th week (P=0.298), 
and in the 12th week (P=0.057). 

 

Table 2. The comparison of migraine therapy based on mean in case group 

Variables 

Beginning of 
study 

Week 
one 

Week 
Two 

Week 
Four 

Week 
Six 

Week 
Eight 

Week 
Ten 

Week 
Twelve 

P-value 

Mean (SD) Mean 
(SD) 

Mean 
(SD) 

Mean 
(SD) 

Mean 
(SD) 

Mean 
(SD) 

Mean 
(SD) 

Mean 
(SD) 

No. of 
Migraine 
Attacks 

3.84 (1.66) 1.51 
(1.31) 

1.24 
(1.07) 

1.64 
(1.02) 

1.55 
(1.14) 

1.77 
(1.53) 

1.80 
(1.42) 

1.46 
(1.16) <0.0001 

Severity of 
Migraine 
attacks 

8.21 (1.80) 3.42 
(2.71) 

2.48 
(2.40) 

3.34 
(2.53) 

3.39 
(2.51) 

3.34 
(3.28) 

3.65 
(3.56) 

3.52 
(3.35) <0.0001 

MIDAS Score 15.88 (12.47) 1.00 
(0.58) 

0.67 
(0.30) 

1.20 
(0.49) 

1.15 
(0.6) 

1.45 
(0.93) 

1.59 
(1.19) 

1.04 
(0.63) <0.0001 
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Table 3. Comparison of migraine therapy based on means in control group. 

Variables 

Beginning 
of study 

Week 
one 

Week 
Two 

Week 
Four 

Week 
Six 

Week 
Eight 

Week 
Ten 

Week 
Twelve 

P-value 
Mean 
(SD) 

Mean 
(SD) 

Mean 
(SD) 

Mean 
(SD) 

Mean 
(SD) 

Mean 
(SD) 

Mean 
(SD) 

Mean 
(SD) 

No. of 
Migraine 
Attacks 

3.58 
(1.41) 

2.72 
(1.91) 

2.65 
(2.04) 

2.91 
(2.25) 

2.65 
(2.25) 

2.44 
(2.18) 

2.23 
(2.09) 

2.06 
(1.93) 0.002 

Severity of 
Migraine 
attacks 

8.51 
(1.98) 

5.19 
(2.90) 

4.47 
(2.90) 

4.91 
(3.03) 

4.53 
(3.22) 

4.65 
(2.94) 

4.42 
(2.97) 

3.91 
(2.66) <0.0001 

MIDAS Score 16.64 
(10.94) 

2.43 
(2.28) 

2.35 
(2.26) 

2.48 
(2.26) 

2.29 
(1.93) 

2.10 
(1.79) 

1.91 
(1.60) 

1.58 
(1.21) <0.0001 

 

Table 4. The comparison of MIDAS score mean in case and control groups. 

Variables 
Case group Control group 

P-value 
Mean (SD) Mean (SD) 

Study beginning 15.88 (12.47) 16.64 (10.95) 0.766 

Week 1 0.58 (1.00) 2.47 (2.27) <0.0001 

Week 2 0.30 (0.67) 2.26 (2.33) <0.0001 

Week 4 0.49 (1.20) 2.42 (2.27) <0.0001 

Week 6 0.60 (0.15) 1.93 (2.27) 0.001 

Week 8 0.93 (1.45) 1.91 (2.22) 0.018 

Week 10 1.19 (1.59) 1.58 (1.89) 0.298 

Week 12 0.63 (1.04) 1.19 (1.57) 0.057 

 

 
Figures 1 and 2 show the results of evaluating the 

responses to treatment in both groups during the treatment 
period. In both groups, the attack severity, the number of 

attacks, the MIDAS score, and the number of medications 
decreased during this period and the differences between 
the two groups were statistically significant.   

 

 
  Figure 1. Evaluation of responses to treatments during follow up in control group 
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    Figure 2. Evaluation of responses to treatments during follow up in case group 

 

Discussion 
Migraine is a headache that peaks in the 40s (11) and 

is more common in women than men (10). The WHO 
has considered migraine as one of the 20 debilitating 
diseases in the world (7). Therefore, the diagnosis and 
treatment of migraine can prevent economic and social 
costs for society and individuals. Many therapeutic 
approaches, including pharmacological and non-
pharmacological therapies, have been proven to be 
effective for migraine. Although many studies have 
been performed on the efficacy of these treatments, few 
have directly compared the routine treatment protocols 
for migraine treatment with biofeedback as a non-
pharmacological treatment.  

Approximately 38% of the patients with migraine 
headaches benefit from biofeedback therapy and less 
than 13% take medication. Biofeedback therapy 
reduces migraine severity, frequency, and the distress 
of the related headaches. Furthermore, it may prevent 
chronic migraine and improve the quality of life (12). 

Patients with similar headaches and demographic 
characteristics were enrolled in the current study. All 
the patients experienced at least two attacks per week 
and none of them were resistant to treatment. The time 
of the onset of migraine headache varied from the last 
two months to several years. The mean age was similar 
between the case and control groups. Most of the 
patients in the study were female and the prevalence of 
migraine among women was higher than men in the 
Iranian population (90.7% of the case group and. 
81.4% of the control group).  

In the study by Shahraki et al., 60% of the patients 
were female. In the latter investigation, the sample size 
was 1534 cases. Therefore, the prevalence of headache 
among women was less than that of the present study. 
Most of the cases in our investigation were 

housewives, while the participants of the mentioned 
study were teachers (13).  

Although the smoking rate was significantly higher 
in the control group, this difference is not likely to have 
a confounding effect because smoking has not been 
mentioned as a trigger of migraine attacks. The number 
of pain medications was significantly higher in the case 
group and it had no confounding effect. The case and 
control groups were matched based on their history of 
mental illness and the prevalence of these diseases was 
about 20% in both groups. The prevalence of the family 
history of headache was high in the present study. 
However, it was not significantly different between the 
two groups. This result was similar to the findings of 
Hashemilar et al. (14), who reported the prevalence of 
45.6% for this variable. 

The decreasing headache-related performance was 
measured by the MIDAS questionnaire. This method 
of measuring performance has been used in other 
studies, including the study by Mirzaee et al. (7). In the 
present study, the rate of moderate to severe functional 
loss was 58.9% and was similar between the two 
groups (51.2% in the case group and 55.8% in the 
control group). This difference was not significant and 
the severity of performance loss in the two groups was 
the same as the baseline. 

Patients underwent one month of acute treatment (in 
the biofeedback group) and two months of 
maintenance treatment (in the medication group) and 
were followed up during this period. In each follow-up, 
the differences between the two groups were 
compared. By the end of the 8th week, all the measured 
variables had a greater reduction in the biofeedback 
group. This indicates that the method was more 
effective than pharmacologic treatment alone. 
Moreover, it was shown that biofeedback was more 
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influential by the 8th week and medication therapy 
reached this level by the 10th week.  

In a meta-analysis by Gosline et al. (15), 18 clinical 
trials were evaluated and it was indicated that the non-
pharmacological treatments, such as biofeedback were 
more effective in all studies. In another research (16), 
the therapeutic impact of biofeedback was investigated 
in 37 patients suffering from migraine. It was observed 
that the frequency of attacks decreased and this effect 
was sustained during the follow-up period.  

Another study (17) showed that biofeedback 
treatment significantly reduced the frequency of 
migraine attacks and pain. These authors suggested 
further researches with more patients and a placebo 
group to prove the efficacy of this method. Another 
study (18) demonstrated that biofeedback therapy had 
good feasibility and could be implemented effectively 
in the care system. 

 

Conclusion 
It can be concluded that the rate of response to the 

combination of biofeedback treatment and medical 
therapy is higher and satisfactory results could be 
achieved more rapidly than medication therapy alone. 
This feature can be useful in many patients, whose 
quality of life has declined due to headaches and they 
can return to normal living conditions. The results of 
this study showed that biofeedback along with 
pharmacologic treatment can be very helpful in treating 
patients with migraine headaches. The greatest 
advantages of biofeedback treatment were faster cure 
than medical treatment and fewer side effects noted for 
this approach. Consequently, this practice can be useful 
at the beginning of the treatment protocol for 
enhancing efficacy. 

Limitations 
The limitation of the current study was the short 

duration of the follow-up period. As a result, even a 
few headache attacks could reduce the difference 
between the two groups. Further studies with longer 
durations are recommended for making better 
evaluations. 
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