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Characterization of  Familial and Sporadic Migraine

Julie Ravn, MD *; Mona A. Chalmer, MD*; Emil L. Oehrstroem, MD; Lisette J. A. Kogelman, PhD;  
Thomas F. Hansen, PhD

Background.—It is unknown whether clinical parameters differ between migraineurs with and without first-degree family 
members with migraine.

Objectives.—The present cross-sectional study describes differences between familial and sporadic migraine with a focus on 
migraine characteristics, migraine severity, comorbidities, and treatment.

Method.—From the Danish Headache Center we recruited 358 patients with familial migraine and 1727 patients with 
sporadic migraine. Each participant was assessed using a validated semi-structured interview.

Results.—No differences in age (Mean  =  44 and 44 [SD  =  12.28 and 12.58] for familial and sporadic migraineurs, respec-
tively; P  =  .900) or sex (295/358 (82.4%) and 1413/1727 (81.8%) women in familial and sporadic migraineurs, respectively; 
P =  .853) were found. Familial migraineurs had more aphasic aura than sporadic migraineurs (41% vs 27%, P =  .001). Sporadic 
migraineurs had more lifetime attacks ie, >100 attacks (45% vs 70%, P  <  .001) and prolonged attacks ie, lasting >72  hours 
(5% vs 12%, P  <  .001) than familial migraineurs. Further, sporadic migraineurs had a higher incidence of concussions (37% 
vs 41%, P  =  .001) compared to familial migraineurs. In agreement with a previous study, there was no difference between 
familial and sporadic migraine regarding triptan response (84% vs 81%, P  =  .440).

Conclusion.—Headache characteristics, triptan response, and comorbidities where similar in individulas with and without 
inherited migraine, suggesting that migraine are to be considered a hmogenoues disease. The difference in the clinical presentation 
of migraine with aura symptoms among patients with familial migraine should be considered in future studies. Further, more severe 
migraine among patients with sporadic migraine with aura could suggest that sporadic migraineurs have been exposed to stronger 
or multiple environmental factors and indicate that an early intervention in migraine treatment could lessen the severity of migraine.

Key words: aura, comorbidity, treatment response, clinical characteristics, severity

Abbreviations:  ICHD-III International Classification of  Headache Disorders 3rd edition, MA migraine with aura, MO 
migraine without aura, pMA probable migraine with aura, pMO probable migraine with aura

(Headache 2019;59:1802-1807)

INTRODUCTION
Twin and family studies have shown that migraine 

is a complex, multifactorial disorder and that there is a 
considerable genetic component in migraine with an es-
timated heritability of 38-53%.1-3 Even though migraine 
is a highly heritable disorder it also occurs sporadically, 
that is, in cases where siblings and parents do not have 
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migraine. However, it is unknown whether clinical pa-
rameters are different between migraineurs with and 
without first-degree family members with migraine,4 ie, 
familial and sporadic migraine. One study has found 
an association between a strong family history of mi-
graine and a lower age-at-onset of migraine and higher 
numbers of medications days,5 and another study has 
suggested an association between more severe symp-
toms and familial aggregation of migraine with aura.6 
We hypothesize that this is true and aim to investigate 
differences between familial and sporadic migraine 
with a focus on migraine characteristics, migraine se-
verity, comorbidities, and treatment of both migraines 
with and without aura. For this cross-sectional study, 
we use a large cohort of migraineurs (n = 2085) includ-
ing both familial and sporadic migraine.

MATERIALS AND METHODS
Study Population.—The study population consisted  

of adult men and women (>18 years of age) recruited 
via the Danish Headache Centre, Rigshospitalet-
Glostrup, Denmark, with migraine with (MA) and  
without (MO) aura defined by the International 
Headache Society.7

Patients were excluded if  they had secondary 
headache, if  they declined, if  they had motor aura 
symptoms (to avoid including patients with one of the 
known genes of familial hemiplegic aura) or were cog-
nitively not able to complete the semi-structured inter-
view. Probands with reported familial migraine were 
not included in the study if  they did not have at least 
1 relative able or willing to participate in a semi-struc-
tured interview. Probands were defined as the initial 
patients recruited from the Danish Headache Centre 
through convenience sampling. All probands were 
questioned whether they had any first-degree relatives 
with migraine and segregated accordingly. The study 
population was categorized as; (1) sporadic migraine 
probands (n  =  1727); migraine patients from the 
Danish Headache Centre without migraine in their 
first-degree relatives; and (2) familial migraine pro-
bands, ie, migraine patients from the Danish Headache 
Centre with at least 1 first-degree relative with migraine 
(n  =  358). Here, 1085 relatives were interviewed and 
out of these 696 were diagnosed with migraine with or 
without aura. The median number of relatives with a 

diagnosis of migraine, was 2 (1st and 3rd quantile re-
spectively 1 and 4).. Family members were not included 
in this study to avoid ascertainment bias.

The recruitment of familial migraine probands 
took place between 1999 and 2002 and recruitment of 
sporadic migraine probands took place during the pe-
riods 2005-2006 and 2010-2012 as described elsewhere 
in 2 preplanned papers.6,8 Furthermore, a recruitment 
of familial and sporadic probands following the guide-
line as previously described continued in the period 
2012-2018.

In the first round of recruitment (years 1999-2002) 
patients with hemiplegic migraine were not included, 
since nonhemiplegic migraine with aura and familial 
and sporadic hemiplegic migraine are separate enti-
ties in the International Classification of Headache 
Disorders 2nd Edition.6

This study is approved by The National Committee 
on Health Research Ethics and the Data Protection 
Agency, file no. H-2-2010-122. Written informed con-
sent was obtained from all participants.

Semi-Structured Interview.—Each subject as well as 
relatives for familial probands (n = 1085) participated 
in a revised validated semi-structured interview9,10 
based upon the third edition of the International 
Classification of Headache Disorders (ICHD-III)7 
performed by a neurologist or a senior medical student 
specifically trained in headache diagnostics to derive the 
correct diagnose. The interview was conducted face-to-
face or through telephone.

The patients were asked to describe their headache 
without the use of prophylactic or acute medication 
and were asked whether the headache was unilateral, 
had a pulsating character, intensity of the headache, 
aggravation by routine activity, occurrence of vom-
iting or nausea, and if  they experienced photo- and 
phonophobia. Furthermore, if  they had visual aura, 
they were asked whether it was unilateral, gradually 
developing, presence of scotoma, fortification and/or 
flickering light, nonpreserved central vision and the 
duration of the gradual development as well as the 
total duration of the visual aura. Patients with sensory 
aura were asked if  it was unilateral, gradual develop-
ing, which areas of the body were affected, as well as 
the duration of the development and total duration of 
the sensory aura. For aphasic, aura patients were asked 
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if  they had dysarthria, paraphasia, impaired compre-
hension or production of speech and the duration of 
the aphasic aura.

Less than 2% in both groups presented motor aura 
symptoms and was not further analyzed due to low sta-
tistical power and all patients with hemiplegic migraine 
were excluded (cf. “Study Population” in the method 
section).

Adapting the definition of migraine severity from 
Esserlind et al,11 the severity of migraine was assessed 
based upon the onset of migraine <10  years of age, 
>100 lifetime attacks, migraine attacks >72 hours, and 
chronic migraine.

Triptan response was defined as 50% reduction in 
pain within 2 hours after intake. Patients were asked if  
they had somatic comorbidities (concussion, meningi-
tis, epilepsy, stroke, cerebral hemorrhage, high blood 
pressure, cardiovascular disease, and metabolism dis-
orders) and whether a doctor had given them the di-
agnosis. Thus, only diagnosis given by a physician was 
recorded.

All patients diagnosed with MA, probable 
MA (pMA), MO, and probable MO (pMO) were 
included in the study. Finally, all questionnaires were 
obtained using the open source questionnaire tool  
LimeSurvey©.

Statistical Analysis.—For statistical analysis, 
patients with pMA and MA were analyzed 
together and patients with pMO and MO were 
analyzed together; patients with both MA and MO 
were analyzed as MA. Statistical analyses were 
performed using statistical software R version 
3.3.2 and R Studio version 1.0.136.

We investigated the characteristics of migraine be-
tween familial and sporadic migraine in 39 parameters. 
Bonferroni’s correction for multiple testing was applied, 
resulting in a significant P value threshold of .0013. The 
39 parameters are the number of individual tests, as the 
subdivision into “MA,” “MO,” and “Combined mi-
graineurs” is considered post-hoc analyses.

No statistical power calculation was conducted 
prior to the study, as the study is considered a post-hoc 
based on previously retrieved data. Missing data in a 
question led to exclusion from the specific analyses.

For the demographical characteristics of the popu-
lation a two-sided t-test was used for age after checking 

that data were normally distributed using a graphical 
approach, and chi-square test was used for sex.

In the analysis, the population was divided into 
groups by clinical characteristics and compared using 
logistic regression correcting for sex and age using 
them as covariates. When comparing the median 
duration of  clinical symptoms, the Wilcoxon rank-
sum test was performed as data were not normally 
distributed.

RESULTS
Demographic Profile.—Comparing patients with 

familial (n  =  358) and sporadic (n  =  1727) migraine 
we found no differences in age (Mean  =  44 and 44 
[SD  =  12.28 and 12.58] for familial and sporadic 
migraineurs, respectively; P  =  .900) or sex (295/358 
(82.4%) and 1413/1727 (81.8%) women in familial and 
sporadic migraineurs, respectively; P = .853).

Aura Characteristics.—In total, there were 73% 
(263/358) of familial and 44% (760/1727) of sporadic 
migraineurs fulfilling the diagnostic criteria of MA 
(P < .001).

Visual Aura.—The visual aura, Table 1, was 
more often gradually developed, unilateral flickering 
lights for both familial and sporadic migraine. A 
total of 11 individuals (3 familial and 8 sporadic 
migraineurs) had incomplete data and were excluded 
from the analysis of visual aura. The visual aura 
comprised of a scotoma more often in familial than 
sporadic migraine (P  <  .001); occurring in 66.4% of 
familial vs 50.8% of sporadic migraineurs. There was 
less commonly nonpreserved central vision in familial 
than sporadic migraineurs; 20.4% vs 33.6% (P < .001).

Sensory Aura.—When comparing sensory aura, 
Table 1, between the groups, no difference was found. 
A total of 8 individuals (1 familial and 7 sporadic 
migraineurs) had incomplete data and were excluded 
from the analysis of sensory aura.

Aphasic Aura.—Familial migraineurs had more often 
dysphasic aura than sporadic migraineurs (P < .001). 
Moreover, sporadic migraineurs had a significantly 
higher frequency of impaired comprehension of speech 
(P  <  .001) compared to familial migraineurs, Table 
1. A total of 8 individuals (1 familial and 7 sporadic 
migraineurs) had incomplete data and were excluded 
from the analysis of dysphasic aura.
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Migraine Severity.—Sporadic migraineurs had 
more lifetime attacks (P < .001) as well as prolonged 
migraine attacks (P  <  .001) compared to familial 
migraineurs suggesting a slightly higher severity 
profile among sporadic than familial migraine, 
Table 2. No missing data were found when analyzing 
migraine severity.

Headache Characteristics.—We did not see any 
difference in headache characteristics between 
familial and sporadic migraine (see Supplementary 
Table S1). No missing data were seen.

Comorbidities.—Sporadic migraineurs without 
aura had more concussions than familial migraineurs 
(P  =  .001) (Supplementary Table S2). No other 
differences between the groups were found, and no 
missing data were seen.

Triptan Response.—There was no difference in the 
triptan response rate between familial and sporadic 
migraineurs, neither when comparing MO patients 
(P = .858), MA patients (P = .112) nor when comparing 
all migraineurs (P  =  .440). (Supplementary Table 
S3). A total of 421 individuals (180 familial and 241 
sporadic migraineurs) had incomplete data and were 
excluded from the analysis of triptan response.

DISCUSSION
This study is the largest study to date comparing 

familial to sporadic migraine. The study investigated 
whether clinical parameters differ between migraineurs 
with and without first-degree family members with 
migraine. Familial migraine with aura patients more 
often had scotoma and aphasic aura than patients with 

Table 1.—Aura in Patients With Familial and Sporadic Migraine With Aura

  Familial (n = 263) Sporadic (n = 760) P Value

Visual aura, n (% of all MA patients) 248 (94) 717 (94) .877†
Unilateral, n (% of visual aura patients) 183 (74) 510 (71) .270†
Gradually developing, n (% of visual aura patients) 197 (79) 562 (78) .763†
Scotoma, n (% of visual aura patients) 164 (66) 369 (51) <.001†
Zig-zag lines (fortification), n (% of visual aura patients) 118 (48) 316 (44) .212†
Flickering light, n (% of visual aura patients) 207 (83) 603 (84) .844†
Nonpreserved central vision, n (% of visual aura patients) 49 (20) 238 (33) <.001†
Duration of gradual development in minutes, median [25th, 75th] 15 [5, 20] 10 [5, 20] .500‡
Duration of visual aura in minutes, median [25th, 75th] 30 [20, 45] 30 [20, 60] .008‡
Sensory aura, n (% of all MA) 143 (54) 374 (49) .243†
Unilateral, n (% of sensory aura patients) 124 (87) 322 (86) .720†
Gradually developing, n (% of sensory aura patients 103 (72) 238 (64) .026†
Sensation of sensory aura in the: n (% of sensory aura patients)      

Face 102 (71) 246 (66) .202†
Tongue 55 (38) 166 (44) .218†
Hand 126 (88) 284 (76) .004†
Arm 77 (54) 235 (63) .039†
Foot 21 (15) 91 (24) .019†
Leg 23 (16) 79 (21) .206†
Body 12 (8) 44 (12) .281

Duration of gradual development in minutes, median [25th, 75th] 15 [6.5, 30] 13 [5, 30] .305‡
Duration of sensory aura in minutes, median [25th, 75th] 30 [20, 60] 45 [20, 60] .134‡

Dysphasic aura, n (% of all MA) 109 (41) 204 (27) <.001†
Dysarthria, n (% of aphasic aura patients) 46 (42) 81 (40) .008†
Paraphasia, n (% of aphasic aura patients) 92 (84) 152 (75) .058†
Impaired comprehension of speech, n (% of aphasic aura patients) 84 (77) 165 (81) <.001†
Impaired production of speech, n (% of aphasic aura patients) 33 (30) 71 (35) .005†
Duration of dysphasic aura in minutes, median [25th, 75th] 15 [3, 45] 30 [17, 60] .390‡

†Logistic regression with covariate age and sex.
‡Wilcoxon rank-sum test.
Significant P values after multiple testing are marked in bold.
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sporadic migraine. Furthermore, sporadic migraineurs 
with aura had more often prolonged attacks as well as 
more lifetime attacks.

There was no difference with regards to triptan re-
sponse, which is in agreement with a previous study,4 
and likewise when comparing migraine characteristics. 
Regarding comorbidities, the difference between the 
groups was sparse, but sporadic migraineurs without 
aura had a higher incidence of concussion.

In this study, 94% of migraineurs with aura ex-
perienced visual aura symptoms regardless of being 
sporadic or familial migraineurs. The higher incidence 
of preserved central vision and scotoma in familial mi-
graineurs is in agreement with a previous study con-
ducted in a smaller part of the same cohort.6

Unexspected, given our original hypothesis, spo-
radic migraineurs with aura had more severe attacks, 
we may speculate that sporadic cases have been exposed 
to stronger or multiple environmental factors resulting 

in more frequent and longer attacks, considering the 
environmental component of migraine previously has 
been estimated to be around 54%.1 Alternatively, it 
might simply be that familial migraineurs seek treat-
ment earlier due to their knowledge of migraine from 
other family members and are thus more likely to re-
ceive correct treatment earlier on, resulting in less se-
vere migraine attacks and a lower lifetime frequency 
of attacks.

The recruitment of all patients in the study was 
done at the same tertiary specialized headache center 
avoiding selection bias. Data have been collected over 
many years, using the same validated semi-structured 
interview with adaptions over the years. Further, the 
interviews were conducted by a trained physician or 
senior medical student. In regards to the diagnosis of 
migraine, the semi-structured interview has a sensitiv-
ity of 99%, a specificity of 86% and kappa statistics of 
0.89 compared to the gold standard clinical interview 
performed by a physician.12 This ensures a high degree 
of continuity and validity when comparing the data.

We recognized that, although using structured inter-
views the data are retrospective which could affect the 
generalization of the study.13 Furthermore, as patients 
were recruited from a tertiary headache center, general-
izing the results to other than similar clinical populations 
should be done with caution, and the interpretation 
must be made in the contexts of the fact that these  
patients were recruited during different time windows. 
All patients included were asked if they had any first- 
degree relatives with migraine, and if they said yes, inter-
views of the family members were performed to ensure 
the diagnosis. Interviews on relatives were done to ensure 
the migraine diagnosis of familial migraineurs, however 
interviews were not performed on relatives to sporadic 
migraineurs, thus we cannot exclude some incidences of 
unknown familial migraine could exist. However, our ex-
perience is that families are generally very well informed 
about other family members having migraine.

Additionally, we did not asses second-degree rel-
atives, thus we cannot exclude the possibility that a 
recessive inheritance pattern of migraine exists, even 
though migraine is suggested to be of additive genetic 
nature.14 Finally, migraine with and without aura in 
familial and sporadic incidences were not equally dis-
tributed, thus the distribution of migraine with and 

Table 2.—Migraine Severity in Patients With Familial and 
Sporadic Migraine

 

Familial  
(n = 358),  

n (%)†

Sporadic  
(n = 1727),  

n (%)‡ P Value§

Early onset of migraine (<10 years)
MO (% of MO) 14 (15) 173 (18) .555
MA (% of MA) 38 (14) 132 (17) .228
Combined (%) 52 (15) 305 (18) .149

Many lifetime attacks (>100 attacks)
MO (% of MO) 83 (87) 840 (87) .940
MA (% of MA) 77 (29) 369 (49) <.001
Combined (%) 160 (45) 1209 (70) <.001

Prolonged migraine attacks (>72 hours)
MO (% of MO) 9 (10) 132 (14) .251
MA (% of MA) 9 (3) 78 (10) <.001
Combined (%) 18 (5) 210 (12) <.001

Chronic migraine
MO (% of MO) 16 (17) 115 (12) .157
MA (% of MA) 14 (5) 81 (11) .008
Combined (%) 30 (8) 196 (11) .100

†Total number is 358, out of these 263 had migraine with aura 
(MA) and 95 had migraine without aura (MO).
‡The total number is 1727, out of these 760 had migraine with 
aura (MA) and 967 had migraine without aura (MO).
§Logistic regression covariate with age and sex.
Significant P values after multiple testing are marked in bold.
MA = migraine with aura; MO = migraine without aura. 
Combined = probands regardless of with or without aura.
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without aura may not reflect a clinical setting as re-
cruitment was focused on patients with aura in the first 
wave of recruitment.

CONCLUSION
The results from this study suggest that sporadic 

migraineurs have been exposed to stronger or multiple 
environmental factors due to the higher incidence of 
severe migraine. This can also be of clinical relevance, 
as the physician can take this into account and aim 
to prevent severe migraine, especially in sporadic mi-
graineurs. This study underlines the fact that headache 
characteristics, triptan response, and comorbidities are 
similar whether the migraine is inherited or not and 
thus a homogenous disease.
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