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Dear Sir,
Regular exercise is necessary for maintaining healthy lives and has been recommended as a lifestyle modification for migraineurs [1]. But migraine can also be aggravated by performing physical activities,
and several studies have reported that exercise could be a trigger for migraine [2, 3].
This study aimed to determine the influence of exercise on the severity and impact
of headache in migraineurs using a smartphone application-based headache and exercise diary (SHED).
We enrolled the participants who met
the inclusion criteria at the neurology clinics of 2 university hospitals. The details of
inclusion and exclusion criteria were described in a previous study that analyzed
factors triggering migraine [4]. The duration of exercise was recorded, respectively,
using 2 categories depending on the intensities [1] (vigorous intensity: activities such
as heavy lifting, digging, or cycling rapidly/
moderate intensity: activities such as light
lifting, playing tennis, or cycling at a moderate pace). The good physical activity
(GPA) was defined if the patients performed exercise with moderate or vigorous
intensity of more than 150 min/week using
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the recommendation provided by WHO
[1]. Based on the total amount of exercise
recorded in SHED, the participants were
divided into 2 groups, GPA and N-GPA. In
addition, the difference between characteristics of headache and disability was evaluated depending on whether exercise was
performed or not performed in the total
headache days.
A total of 142 participants were enrolled. Thirty-four were dropped out before the end of the study. We finally analyzed a total 6,104 SHED data entries from
82 participants who filled out the dairy
more than 50% of the study period (Fig.
1). The mean age, gender and duration of
illness are 37.4 ± 8.3 years, 69 /13 (female/
male), and 9.9 ± 8.5 years respectively. According to the SHED analysis, 19 (23%)
out of 82 patients were categorized into
GPA and 63 patients were categorized
into the N-GPA group. There were no significant differences between the headache
characteristics including frequency, duration, intensity between GPA and N-GPA
group. However, GPA group showed lower Headache Impact Test-6 score compared to the N-GPA group (53.6 ± 7.2 vs.

58.0 ± 6.7, p = 0.018). GPA group also
showed lower Migraine Disability Assessment Scale score compared to non-GPA
group, but there was no statistical difference observed (7.8 ± 8.5 vs. 16.5 ± 23.6,
p = 0.124; Table 1).
Among a total of 1,491 records of headache days in SHED, 251 (16.8%) counts belonged to days with exercise. Among 4,613
recorded days without headache, 913
(19.8%) were counted as days with exercise.
Headache days with exercise had a shorter
duration (8.1 ± 5.8 vs. 7.3 ± 5.4 h, p = 0.033)
and were less severe according to a visual
analogue scale (4.0 ± 2.0 vs. 4.4 ± 2.2, p =
0.017), compared to the headache days
without. On these days with exercise, headaches also caused less impairment (32.3 vs.
47.6%, p < 0.001), and less abortive medication was used (45.8 vs. 59.9%, p < 0.001;
Table 2). The major point of this study suggested that exercise compatible to GPA
standard may have beneficial influence on
the impact of headache.
Our study is limited in terms of its higher dropouts and also because the quantum
of exercise performed is measured only by
subjective judgement.
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Table 1. Comparison of headache characteristics of the participants based on the presence of GPA

Headache occurrence on SHED, n (%)
Duration of illness, years
Headache days per month
Headache duration, h
Pain intensity, VAS
Abortive treatment per month
Prophylactic medication, %
Initial HIT-6 scores
Initial MIDAS scores
Final HIT-6 scores
Final MIDAS scores

Participants
without GPA
(n = 63)

Participants
with GPA
(n = 19)

p value

24.2 (13.2)
9.5 (8.2)
5.6 (3.3)
7.4 (3.7)
3.5 (1.6)
3.4 (2.5)
42.9
63.0 (6.3)
22.2 (23.8)
58.0 (6.7)
16.5 (23.6)

26.6 (19.0)
11.1 (9.6)
6.6 (5.0)
7.4 (3.7)
3.5 (1.9)
3.1 (2.1)
47.3
62.5 (7.5)
15.4 (16.6)
53.6 (7.2)
7.8 (8.5)

0.605
0.482
0.437
0.997
0.923
0.610
0.730
0.790
0.249
0.018
0.124

Values are mean (SD).
GPA, good physical activity; VAS, Visual Analogue Scales; HIT-6, Headache Impact Test-6; MIDAS, Migraine Disability Assessment Scale; HADS-D, Hospital Anxiety Depression Scale-Depression Part; HADS-A, Hospital Anxiety Depression Scale-Anxiety Part.

145 migranieurs enrolled from 2
hospitals
Withdrawal of consent 3
drop-out 34
108 migranieurs completed up to 3
months

A total of 6,104 daily records from 82
migraineurs registered at least
50% of their diary

1,491 records during
headache day

251 records
with exercise

1,240 records
without exercise

26 migraineurs registered
less than 50% of their
diary

4,613 records during
headache-free day

913 records
with exercise

Fig. 1. Flowcharts of the participation of subjects and headache and exercise diary records.
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3,700 records
without exercise

Table 2. Comparison of headache characteristics based on the presence of exercise in accordance with the 1,491

headache day records

Pain intensity, VAS
Duration of headache attack, h
Usage of abortive treatment, %
Disability associated with headache, %

Headache on the
day without exercise
(n = 1,240)

Headache on the
day with exercise
(n = 251)

p value

4.4 (2.2)
8.1 (5.8)
59.9
47.5

4.0 (2.0)
7.3 (5.4)
45.8
32.3

0.017
0.027
<0.0001
<0.0001

Values are mean (SD).
VAS, Visual Analogue Scales.
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