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Introduction

Autonomic dysfunction and migraine:  Assessed by time series

analysis of heart rate variability

Tahmina Akter1, Sultana Ferdousi2

Abstract

Background: Migraine is associated with autonomic nervous system dysfunction with reduced heart
rate variability (HRV). Objective:  To assess the cardiac autonomic function in migraine patients.
Methods:  This prospective study was carried out in the Department of Physiology, Bangabandhu
Sheikh Mujib Medical University during 2013. Cardiac autonomic nerve function of 60 newly diagnosed
untreated migraine patients aged 15-30 years, both male and female was assessed by analyzing time
domain measures of HRV. Thirty age, sex, BMI matched healthy control were also assessed and
compared. The diagnosed migraine patients were selected from the out patient department of Neurology,
BSMMU, Dhaka. The HRV parameters were recorded by a 4 active channels, RMS polyrite-D. For
statistical analysis, Independent Sample t-test was used. Results: Resting pulse rate, mean heart rate
were found significantly higher  and mean R-R interval, SDNN, RMSSD were significantly lower in all
patients with migraine than those of healthy control.  Conclusion: Autonomic dysfunction characterized
by impaired cardiac vagal tone  was associated with migraine.
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vasodilatation (flushing), vasoconstriction (pallor),
piloerection, sweating and diaphoresis 5.

HRV is a sensitive and non invasive tool capable
of assessing individual sympathetic and
parasympathetic activity. In clinical practice, both
time domain and frequency method for short term
HRV analysis is used for the assessment of
autonomic regulation of cardiovascular function6.

Though several studies investigated the autonomic
function in migraine patients but the results were
controversial and inconclusive. Some authors
reported increased para-sympathetic function and
sympathetic hypo or hyper function whereas others
emphasized parasympathetic hypofunction3,6-8.

No study has investigated in Bangladesh the
potential of cardiac autonomic dysfunction due

igraine is a primary headache disorder
characterized by headache and
hypersensitivity to sensory stimuli1.M

World health organization (WHO) has ranked it
7th most disability causing disorder  characterized
by chronic neurological disorder associated with
autonomic dysfunction2-3. The incidence of
migraine peaks between 15 years and 24 years of
age and the prevalence is highest among persons
between the ages of 35 to 45 years4.

Research evidence showed some autonomic
dysfunction related symptoms appear before and
during the attack of a migraine headache. Symptoms
include nausea, vomiting, diarrhoea, cuntaneous
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to migraine. This study aimed to investigate
cardiac autonomic nerve function by analyzing
the time series data of heart rate variability to
find out the probability of  cardiac autonomic
dysfunction in migraine patients.

Methods

This prospective study was carried out to
observe the cardiac autonomic activity by
assessing some time domain measures of HRV in
60 newly diagnosed migraine patients aged 15-
30 years in the department of physiology,
Bangabandhu Sheikh Mujib Medical University
(BSMMU), Shahbag, during 2013. For comparison
30 apparently healthy subjects were also studied
as control. These patients were selected from
the out patients department of neurology,
BSMMU. Migraine patients with history of taking
anti migraine drugs, previously diagnosed as
hypertension, diabetes mellitus, ischaemic heart
diseases, renal disease, psychic disorder and
smoking  were excluded from the study. After
explaining, informed written consent was taken
from each subject. The protocol of this study
was approved by the Institutional Review Board
of BSMMU. Then immediately after enrollment,
the subject was advised to follow some
instruction in the previous night of HRV test day.
They were advised to report in the department of
Physiology at about 9:00 am with light breakfast
and without tea or coffee on the test day. HRV
data were recorded before initiating treatment
with any antimigraine drugs. All HRV test was
done in the autonomic nerve function laboratory
in the department of physiology BSMMU. The
subject was kept in supine position in a bed for
15-20 minutes in a controlled laboratory
environment. Then all preparations for recording
of the HRV parameters were made by connecting
lead II to the channel of ECG of a data acquisition
device Polyride D (RMS India) and a 5 minutes
short term recording ECG was taken in resting
position. Values of Mean heart rate, Mean R-R
interval, Max/Min R-R interval, SDNN, RMSSD
were displayed by polygraph software analysis.

For statistical analysis independent sample ¢t¢
test was performed. p<0.05 was taken as level of
significance.

Results

The anthropometric parameters of the subjects
are presented in Table I.

The mean values of pulse rate, mean heart rate
were significantly higher (p<0.001) and mean R-
R interval, SDNN and RMSSD were significantly
lower (p<0.001) in  migraine patients than control
(Table II and Table III).

Table I: Age and BMI in different groups (n=90)

Parameters Control Migraine
 (n=60) (n=30)

Age (Years) 20.4±0.70 22.2±0.70

BMI (Kg/m2) 24.32±0.50 23.79±0.50

Data were expressed as Mean ± SE. Statistical
analysis were done by Independent sample t-test.

Table II: Resting Pulse rate and BP in all subjects
at baseline (n=90)

Parameters Control Migraine
(n=30) (n=60)

Pulse (beat/min) 68.37±0.80 79.2±1.55***

SBP (mm of Hg) 109.67±1.42 110.17±1.47
DBP (mm of Hg) 67.33±1.04 68±1.35

Data were expressed as Mean ± SE. Statistical
analysis were done Independent sample t-test
*** = p<0.001

Table III: Time domain measures of HRV in
different groups (n=90)

Parameters Control Migraine
(n=30) (n=60)

Mean heart rate 69.13±1.22 85.2±1.35***

(beats/min)

Mean R-R interval 0.87±0.02 0.71±0.02***

(beats/min)

SDNN (ms) 161.95±6.51 47.16±1.46***

RMSSD (ms) 41.81±1.1 35.97±0.9***

Data were expressed as Mean ± SE. Statistical analysis
were done Independent sample t-test *** = p<0.001

J Bangladesh Soc Physiol.  2017, December; 12(2): 57-60 58

Autonomic dysfunction and migraine Akter & Ferdousi



59

Discussion

The present study assessed cardiac autonomic
nerve function activity in  newly diagnosed
migraine patient before medication  by analysis
of time domain measures of HRV and compared
with those of  healthy control. Simple time domain
measures including mean R-R interval and mean
heart rate reflects cardiac vagal activity  and
SDNN and RMSSD are indices of general
autonomic balance6,9-10.

In this study, resting pulse rate, mean HR, were
found significantly higher in newly diagnosed
migraine patients than healthy control. Similar
results were found by Cortelli et al. in migraine
patients11.

In the present study, lower cardiac vagal
modulation indicated by lower values  of time
domain measures agrees to other investigators
11-14. Similar results in lower mean R-R interval in
all newly diagnosed migraine patients compared
to healthy controls were comparable to the
findings of several others investigators 7,15-16.

The reduced cardiac vagal modulation in the
newly diagnosed migraine patients of the present
series is shared by several groups of
researchers16-20.

Perciaccante et al. assessed heart rate variability
in patient with active migraine and with aura. They
reported that lower value of SDNN is associated
with sympathetic hyperactivity21.

Tabata and his colleagues observed RMSSD in
migraine patients were significantly lower than
those of control which indicates parasympathetic
hypo function in migraineurs 22.

In the present study, values of HRV parameters
in healthy control group were comparable to
those reported by the several groups of
investigators from different countries13,23 and
also from our country 12,14.

The exact mechanisms of changes in cardiac
autonomic nerve activities   in migraine are not
yet completely understood. Various investigators
probing the cause of accompanying autonomic

symptoms in migraine attack have mentioned
about the dysfunction of the autonomic nerve
activity in patients with migraine7,15,21-22,24-25.

Literatures suggested migraineurs have
increased hypothalamic functional connectivity
with the sympathetic and parasympathetic
processing than the healthy control. This altered
hypothalamic functional connectivity may cause
autonomic dysfunction in migraine 22.

Conclusion

The results of this study concluded that
autonomic dysfunction with impaired cardiac
vagal tone is associated with migraine.
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