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Abstract 
Introduction: Researches have shown that migraine causes clinically dormant brain lesions which can lead to 

gradual deterioration of cognitive functions in migraineurs.  

Objective: The purpose of current study was to elucidate cognitive processing in migraine patients, using auditory 

event related P300 potential, as results of previous work in this field has not been very conclusive.  

Materials and Methods: 25 Migraine patients (8 males, 17 females) from neurology OPD of the associated 

hospital and 25 healthy age and gender matched controls were recruited for the study. Study protocol included a 

thorough history taking followed by clinical neurological examination. Migraine disability assessment (MIDAS) 

score was obtained from MIDAS questionnaire. Participants were subjected to auditory P300 potential recording 

using oddball paradigm. Responses to target stimuli were averaged and Latencies (ms) of the P300 peak and 

amplitudes (µv) of P300 were recorded.  

Results: P300 target stimulus latency in patients with Migraine was 349.48 + 38.50ms (Mean + SD) and in 

healthy controls, it was 307.09 + 37.18 (Mean + SD). This was statistically significant (P<0.001). No significant 

changes were observed in P300 amplitude between cases and control. Neither P300 target stimulus latency nor 

P300 target stimulus amplitude, showed any significant correlation with MIDAS score.  

Conclusion: Decline in cognitive functions in patients with migraine does occur as seen with prolonged P300 

latency when compared to healthy controls. In time to come, P300 may become an important tool for clinicians to 

assess certain aspects of cognition. 
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Introduction 
 

Headache disorders together are the third 

highest cause of years lived with disability 

(YLDs)1 and Migraine, a type of primary 

headache disorder, is at number six among the 

causes of YLD, by the Global Burden of Disease 

2013.2 Migraine involves the neural and 

cerebrovascular system, and few patients present 

with transient neurological symptoms, known as 

migraine aura. Some previous researches have 

shown that migraine is a potent risk factor for 

stroke. It can lead to occurrence of clinically 

dormant brain lesions.3-5 Presence of such 

structural lesions of brain, in patients of migraine 

predisposes them to gradual deterioration of 

cognitive functions.6 

The mechanism of cognitive processing in 

the brain can be easily assessed with the P300 

potential.P300 is an endogenous Late Auditory 

Evoked Potentials as it is more dependent on 

internal cognitive processes.P300 reflects 

cortical activity and depends upon some abilities, 

such as attention, discrimination and memory.7 

Changes in P300 amplitude show the degree to 

which incoming information is processed and fed 

to the working memory. On the other hand, P300 

latency is an estimate of stimulus classification 

speed, and increases as the cognitive capability 

decreases.8-10 Thus it can be understood that 

recording P300 evoked potential in patients of 

Migraine might reflect their cognitive abilities 

and extent of disease progression. Results of 

previous studies assessing cognitive dysfunction 

in Migraine patients are conflicting. Also there is 

scarcity of data which studies the correlation 

between P300 potential parameters and MIDAS 

score. The MIDAS (migraine disability 

assessment) questionnaire is used to assess the 

actual impact of headaches in last three months, 

on patient’s life.11 There are studies which have 

tested the reliability of MIDAS score in patients 

with headache and it came out to be highly 

reliable.12 Therefore the current study aims to 

elucidate the cognitive processing in migraine 

patients, using auditoryP300 potential and it’s 

correlation with MIDAS score. 

 

Materials and Methods 

 
Participants: Migraine patients were recruited 

from neurology OPD of the associated hospital. 

All Male and female patients between age group 

20-45 years who fulfilled the diagnostic criteria 
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of migraine according to the International 

Classification of Headache Disorder, third 

edition13 with normal hearing threshold, were 

considered for the study. Study protocol included 

a thorough history taking followed by clinical 

neurological examination. History included 

socio-demographic details and particulars of 

Migraine history, such as duration of disease in 

years, presence or absence of aura, severity and 

impact of headache assessed through MIDAS 

questionnaire. Questions were explained to 

patients for their full cooperation. Patients with 

other neurological and psychiatric disease known 

to cause cognitive dysfunction and headache 

were excluded from the study. Those with 

impaired auditory function were also excluded 

from the study. Medication for Migraine was 

continued during the study. Control group 

comprised of randomly selected healthy 

volunteers with normal hearing and without any 

personal or family history of headache.  

A Written, informed consent was taken from 

all participants. This study was approved by the 

Research Ethics committee of the institute. 

P300-auditory Event related potential was 

recorded in migraine patients irrespective of the 

headache period and compared with that of 

control group. 

 

Recording of p300 evoked potential: P300 was 

recorded using Neurostim Medicaid polyrite 

system, in a sound attenuated room with subject 

lying comfortably on couch. Surface electrodes 

were attached to vertex (Cz, active electrode) 

and mastoids (reference electrodes M1 and M2, 

left and right mastoid respectively) and on the 

forehead at Fpz (ground) with conductive paste 

and micropore tape, according to the 

International 10–20 system.14 The P300 

component was elicited with a simple 

discrimination task known as the ‘oddball’ 

paradigm, in which two auditory stimuli 

(frequent & rare) are presented.15 Pure tone 

auditory stimuli, with an intensity of 75 dB 

Sound Pressure Level (SPL) were presented in a 

random series to both ears through a headphone 

with frequent (80%) tones of 1000 Hz and rare 

stimuli (20%) of 2000 Hz. The procedure was 

explained to the subjects to achieve full 

cooperation and they were familiarized with two 

types of auditory stimuli. They were instructed to 

close their eyes and make minimal eye 

movement. During recordings, subjects were 

instructed to mentally count rare stimuli target 

tones and report at the end. The equipment gives 

the number of target stimuli delivered. Only 

those sessions in which the participants achieved 

90 percent accuracy in counting target stimuli 

were included. Finally, all responses to target 

stimuli were averaged and cursor was placed on 

screen to mark P300 peak. Latency (ms) of the 

P300 peak and amplitudes (µv) of P300 were 

recorded.  

 

Statistical analysis 

Data was analyzed using Statistical Package 

for Social Sciences, version 16.0. Independent 

samples’t’-test and Pearson correlation was used 

to compare and correlate the data. ‘P’ value < 

0.05 was considered as significant. 

 

Result 
 

Study group comprised of a total of 25 cases 

of Migraine (8 males & 17 females), Age mean 

31.20 + 6.43 y and 25 age and gender-matched 

controls, (8 males & 17 females), Age mean 30 + 

6.12 y. Details of migraine history has been 

presented in Table 1. [Table 1] 

 

Table 1: Overview of migraine history in patients  

 Migraine patients N=25 

Age of onset of headache in years (mean + SD) 21.32 + 5.963 

Duration of migraine history in years (mean + SD) 9.88 + 3.64 

 Number of migraineurs (%) 

Presence of aura 4 (16%) 

Severity of headache: 

 MIDAS score (mean + SD) 15.28 + 3.82 

 

P300 target stimulus latency at Cz electrode position in migraineurs was prolonged when 

compared to control group. No statistically significant difference was observed between P300 

amplitude in migraineurs and controls [Table 2] 

 

Table 2: P300 potentials of migraineurs and controls 

 migraineurs (n=25) Controls (n=25) t-value P value 

 Mean (SD) Mean (SD)  

P300 latency (ms) 349.48 (38.50) 307.09 (37.18) -3.959 P < 
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0.001 

N2P3 amplitude (μV) 13.95 (2.31) 14.12 (3.62) .204 P=.839 

 

Correlation between MIDAS scores and P300 amplitude was weak negative and statistically not 

significant (r=-0.308; p=0.134). Correlation between MIDAS scores and P300 latency was weak 

positive but statistically not significant (r=.162; p=.438). [Table 3]. 

 

Table 3: Pearson correlation coefficient between P300 parameters and MIDAS score 

 P300 latency P300 amplitude  

MIDAS score r = .162 ; P = .438 r = -.308 ; P =.134 

 

Presence of aura did not show a statistically significant association with either P300 latency or 

P300 amplitude (p>0.05). 

 

Discussion 

 
This study was designed to assess cognition 

in adult migraineurs using Late Auditory Evoked 

Potential P300. It is known that P300 is a neural 

signature of attention or the amount of working 

memory required for appropriately responding to 

environmental stimuli. Two important P300 

parameters which are considered an objective 

index of cognitive processing are P300 latency 

and P300 amplitude.16 In our study, we used 

auditory oddball paradigm, to compare P300 

target stimulus potentials between patients with 

migraine and control subjects. Previous 

researches have shown a variety of outcomes. 

Some have demonstrated prolongation of P300 

latencies and an increase in P300 amplitude as 

well in migraineurs during headache attacks.17 

Others found a reduction of P300 amplitude but 

no significant changes in P300 latency in 

migraineurs when compared to controls.18,19 Still 

some have shown that migraine patients have 

reduced P300 amplitude and longer P300 

latency20,21 and finally in some studies 

prolongation in P300 latency was observed with 

no significant change in P300 amplitude in 

migraineurs when compared to controls.22,23 Our 

findings are consistent with these studies; the 

auditory ERP P300 latency was significantly 

prolonged in migraineurs at Cz electrode 

position as compared to the control group.  

Cognition abnormalities in migraineurs can 

be explained by the fact that migraine is a 

chronic neurovascular disorder. The pathological 

processes in neural tissues hamper a smooth 

interaction between cortical and subcortical 

neural circuits, leading to delay in conduction 

and disturbances in cognitive processing. Also, 

as suggested by some authors, some cognitive 

functions can be modulated by head pain 

experience and probably frequent pain may 

produce a permanent abnormality of brain and 

cognition disturbances.24 

Headache-related disabilities affect different 

aspects of daily life, this includes employment, 

household work, and non-work activities and this 

is assessed by a brief, self-administered MIDAS 

questionnaire. Studies show that MIDAS scores 

correlate well with physician judgments 

regarding patients' pain, disability, and need for 

medical care. Such findings strengthen the utility 

of the MIDAS questionnaire in clinical 

practice.25 But we did not find any significant 

correlation between the scores obtained through 

this questionnaire and P300 latency and 

amplitude. Probably because MIDAS does not 

assess the full spectrum of headache, and covers 

one third of the range between moderate and 

severe intensity. 

This study has few limitations. Greater 

sample size to examine more number of patients 

and see the effect of gender on event related 

potential P300. Elimination of drug effect or 

interruption of therapy before recording would 

have yielded better information about ERP.  

 

Conclusion 
 

Decline in cognitive functions in patients 

with migraine does occur as seen with longer 

P300 latency in migraineurs when compared to 

healthy controls. In time to come, P300 may 

become an important tool for clinicians to assess 

certain aspects of cognition. 
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