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Prevalence and risk factors of migraine
and non-migraine headache in older
people – results of the Heinz Nixdorf
Recall study
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Abstract

Background: The prevalence of migraine and non-migraine headache declines with age.

Methods: Data from the third visit (2011–2015) of the population-based Heinz Nixdorf Recall study were analysed

(n¼ 2038, 51% women, 65–86 years). Possible risk factors for headache activity (obesity, education, smoking, sports,

alcohol, partnership status, living alone, having children, sleep quality, depression, hypertension, diabetes mellitus, stroke,

coronary heart disease, medication), and headache symptoms were assessed. We estimated the lifetime prevalence and

the prevalence of current active headache of migraine with and without aura, and non-migraine headache. The asso-

ciations between possible risk factors and headache activity (active vs. inactive) were estimated by age and sex-adjusted

odds ratios and 95% confidence intervals (OR [95% CI]) using multiple logistic regression.

Results: The lifetime prevalence of migraine was 28.6% (n¼ 584). One hundred and ninety-two (9.4%) had still-active

migraine, 168 (3.5%) had migraine with aura, and 416 (5.9%) had migraine without aura. One hundred and sixty-eight

(8.2%) had “episodic infrequent migraine, 0–8 headache days/month”, 10 (0.5%) had “episodic frequent migraine, 9–14

headache days/month”, and five (0.2%) had “chronic migraine, �15 headache days/month”. Overall, 10 (0.5%) had

“chronic headache, any headache on �15 days/month”. Female gender and younger age were the most important

associated migraine risk factors. Depression (1.62 [1.06; 2.47]) and poor sleep (1.06 [1.00; 1.12]) were associated with

migraine and headache activity in general. Antihypertensives were associated with headache remission (0.80 [0.64;

1.00]). Additionally, undertaking less sports (0.72 [0.51; 1.03]) was associated with higher migraine activity.

Conclusions: Headaches and migraines are not rare in the older population. They are related to mood and sleep

disturbance, and migraine even to less physical activity. Antihypertensives are related to headache remission.
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Background

Primary headache disorders are among the most

common neurological conditions in the world and are

the third most disabling problem (1). The prevalence of

most common primary headaches such as migraine and

tension-type headache peak at the age of 20–40 years

and decline with older age (2). Perhaps therefore, most

epidemiological studies have targeted populations aged

between 18 and under 65 years of age (3). Some others

have investigated children and adolescents, and few

have focused on elderly populations. A survey based
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on 35 different studies from all over the world found
that, for headache in general, the prevalence was on
average 46% but variation was immense, between 1%
and 87%. The lifetime prevalence of headache based on
14 studies was 64% on average, varying between 8%
and 96% (4). Although it is generally accepted that
headache prevalence decreases with age (4–6), the
exact reasons for this are still unknown (4,7).
Migraine is the second most common primary head-
ache (8). Based on several studies from European coun-
tries and North America, the prevalence of migraine in
the adult general population was estimated to be
between 12% and 25% for women and between 5%
and 9% for men (4,9–11). The clinical features of
migraine change in older age. Headache is less intense,
and aura symptoms frequently become more promi-
nent and sometimes even the only or the most bother-
some feature of migraine (12). Depending on age,
about 7–23% of migraine sufferers have migraine
with aura (7). Patients with migraine develop co-
morbidities such as cardiovascular or pulmonary dis-
eases. Gastric, hepatic, and renal factors are more
prominent in older people and play a role in the deci-
sion making for acute and preventative treatment (13).

This study aims to assess the prevalence of migraine
with (MigAþ) and without aura (MigA�) and non-
migraine headache (nonMigHA) in women and men
over 65 years of age in a population-based German
cohort and to examine factors that might contribute
to headache activity in older age.

Methods

Study design and study population

The analysis is based on data of the longitudinal
population-based Heinz Nixdorf Recall (HNR) study.
Details of the study design and cohort have been
described previously (14). Briefly, participants for this
study were randomly selected inhabitants of the Ruhr
area living in Essen (589,676 residents), Bochum
(371,582 residents), and Mülheim/Ruhr (172,759 resi-
dents). Baseline examination from 2000 to 2003 includ-
ed 4814 men and women age 45–75 years with an
overall recruitment efficacy proportion of 55.8% (15).
Participants received annual questionnaires and follow-
up examinations after 5 years and 10 years.

The current analysis included study participants
investigated in the years 2011–2015 (10 years follow-
up visit, third visit). Two thousand and thirty-eight
subjects were 65 years or older then and provided infor-
mation about their headaches. Figure 1 shows the flow
chart of the study population. The interviewers collect-
ed information about general medical history and espe-
cially about headaches in the past and during the

previous 3 months, smoking, alcohol, sports, sleep,
and socio-economic status. The current use of medica-

tion was assessed. Participants were asked to bring all

medication taken during the 7 days before the exami-
nation date. During the annual postal follow-up, par-

ticipants reported events of stroke and coronary heart
disease (CHD), which were validated by an external

expert committee taking into account copies of medical

records. Diagnostic headache questions were based on
the criteria of the International Headache Society (16)

(Supplemental Material 1).
We defined the following headache groups:

• Migraine with aura (MigAþ) was defined as head-

ache and one of the following accompanying symp-
toms immediately before headache: Visual

impairments (like flickering, streaks, lines, scotoma,

zigzag figures), spreading sensoric paresthesia or
numbness, motoric dysfunction or disorders of

speech or language.
• Migraine without aura (MigA�) was defined

according to the criteria of the International

Headache Society (16).
• Non-migraine headache (nonMigHA) was defined

as any headache not fulfilling the criteria for

MigAþ and MigA�.

MigAþ, MigA� and nonMigHA were divided into

active, if participants responded “yes” to the question

‘Do you still have this headache occasionally?’ and into
inactive forms, if they responded “no”. Based on the

reported headache frequency during the previous 3

months, we defined headache as episodic infrequent
(0–8 headache days/month), episodic frequent (9–14

headache days/month), and chronic (�15 days/month).

baseline (2000-2003)
n =4.814 (100%)

second visit (2006-2008)
n = 4.157 (86%)

t hird visit (2011-2015)
n = 3.087 (64%)

analysis population
n = 2.038

death, n =227

non- responder, n =430

<65 years, n =1.042

death, n =247

non- responder, n = 823

m issing headache status, 
n =7

Figure 1. Flow chart of the study population.
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Definition of possible risk factors

Body mass index (BMI in kg/m2) was calculated from
height and weight. “Obesity” was defined as BMI � 30
kg/m2, otherwise “no”. Education was classified
according to the International Standard Classification
of Education (ISCED-97) as total years of formal edu-
cation, combining school and vocational training.
“Low education” was defined as <13 years of educa-
tion, otherwise “no”. “Current smoking” was defined
as a history of cigarette smoking during the past year.
“Past smoking” was defined as quitting smoking more
than a year ago, otherwise “no”. “Sports” was defined
as “yes” when one or more sports had been practised in
the last 4 weeks before the interview, otherwise “no”.
Alcohol drinking behavior was assessed via a self-
report questionnaire asking about the average con-
sumption of different beverages (beer, red wine, white
wine, spirits, and cocktails) within the last 4 weeks. The
proportion of pure alcohol per beverage was then mul-
tiplied by the frequency of drinking. All beverages per
person were summed up, resulting in the amount of
total consumption of pure alcohol in g/month which
was converted to g/day. “Alcohol abuse” among
women was defined as average alcohol consumption
of more than 20 g/day and among men of more than
30 g/day, otherwise “no”. Partnership status was
defined as being with a partner or without. “Living
alone” was defined when participants reported living
alone. “Having children” was defined when partici-
pants reported having children. To assess sleep quality,
participants were asked about length of sleep, subjec-
tive assessment of sleep quality, and the intake of sleep-
ing pills. For “sleeping hours”, the following question
was asked: “How many hours per night have you actu-
ally slept during the last 4 weeks? This does not have to
be the same as the number of hours you have spent in
bed.”. “Poor sleep” was defined as “yes” when partic-
ipants answered the question “How would you judge
the overall quality of your sleep during the last 4
weeks?” with “quite poor or very poor sleep quality”,
otherwise “no”. “Sleeping pills” was defined as “yes”
when participants answered the question “How often
have you taken sleeping pills (prescribed by your
doctor or over the counter) in the last 4 weeks?” with
“once or more times”. In our study, a short version of
the Center for Epidemiologic Studies Depression Scale
(CES-D) (17) was applied. Answers were given on a
4-point Likert scale ranging from “less than one day”
(0 points) to “5–7 days” (3 points). A sum score ranged
from 0–45 points was calculated, with a higher score
indicating more depressive symptoms. Positively for-
mulated items were coded backwards and an average
value was calculated over all 15 items. For up to three
missing answers, the item value was replaced by the

mean value of the answered questions. A cutoff point
of �17 was defined as “depression” (18,19). Blood
pressure categories were defined according to the
Joint National Committee (JNC) 7 guidelines (20).
“Hypertension” was defined as stage 1 or stage 2
hypertension, otherwise “no”. “Hypertensive medi-
cation” included the following classes of drugs or any
combination of them: Diuretics, beta-blockers, angio-
tensin-converting enzyme inhibitors, angiotensin-
receptor antagonists, calcium channel blockers,
a-blockers, centrally active antihypertensive drugs,
hydralazine. “Diabetes mellitus” was defined as present
when participants reported a diagnosis of diabetes mel-
litus, or used antidiabetic medication, or had an elevat-
ed fasting serum glucose of �200mg/dl. “Stroke” was
defined as present when a history of stroke was noted
from participants’ records or history. Events of strokes
that occurred between the first and the third visit were
validated by external experts. “CHD” was defined as
present when a history of myocardial infarction, coro-
nary revascularisation, and/or coronary artery disease
was noted from participants’ records or history. Events
of CHD that occurred between the first and the
third visit were validated by external experts.
“Polypharmacy” was defined as present when partici-
pants reported intake of five or more different medica-
tions within the last 7 days before examination.
“Female hormone intake” (women only) was defined
as present when women answered “yes” to the follow-
ing question: “Have you taken hormone preparations
(not the ‘pill’) for at least 1 month in the last 5 years?”.

Statistical analysis

We estimated the crude and sex-specific prevalence of
all headaches, MigAþ, MigA� and nonMigHA.
Demographic data and possible risk factors were pre-
sented as mean� standard deviation (SD), numbers,
and percent rates. Multiple logistic regression was
used to estimate the association between possible risk
factors and headache activity (active vs. inactive) by
estimating sex and age-adjusted odds ratios and 95%
confidence intervals (OR [95%CI]) or sex-stratified and
age-adjusted OR and 95% CI, respectively. If the 95%
CI includes the one, the p-value is greater than 0.05 and
the estimate is not significant. All analyses were per-
formed using SAS 9.4 (Statistical Analysis System
Corp., Cary, NC, USA).

Results

Table 1 presents the characteristics of all 2038 study
participants (51% women, mean age: 72.9� 5.1
years). One thousand, four hundred and four (69%)
of the participants reported ever having had a
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headache, with a higher percentage in women (79.0%/
58.4%). More women than men reported ever having
had migraines. The lifetime prevalence of MigAþ was
8.2% (n¼ 168, 76% women), of whom 71 (3.5%) were
still active and 97 (4.8%) were in remission. The

lifetime prevalence of MigA� was 20.4% (n¼ 416,
71% women), of whom 121 (5.9%) were still active
and 295 (14.5%) were in remission. Eight hundred
and twenty (40.2%) had nonMigHA, of whom 383
(18.8%) were still active and 433 (21.2%) were in

Table 1. Characteristics of the study population according to the headache subtype; mean� SD, n (%).

Ever MigAþ Ever MigA� nonMigHA nHA Total

n (%) 168 (8.2) 416 (20.4) 820 (40.2) 634 (31.1) 2038 (100.0)

Women 127 (75.6) 294 (70.7) 398 (48.5) 218 (34.4) 1037 (50.9)

Age in years 72.0� 4.9 72.0� 5.1 72.8� 5.0 74.0� 5.2 72.9� 5.1

Active headache* 71 (3.5) 121 (5.9) 383 (18.8) – 575 (28.2)

Days/month 3.2� 5.1 2.4� 3.9 2.1� 3.4 – 2.3� 3.7

Episodic infrequent headache 61 (3.0) 107 (5.2) 351 (17.2) – 519 (25.5)

Episodic frequent headache 4 (0.2) 6 (0.3) 12 (0.6) – 22 (1.1)

Chronic headache 2 (0.1) 3 (0.1) 5 (0.2) – 10 (0.5)

Didn’t know headache days 4 (0.2) 4 (0.2) 14 (0.7) – 22 (1.1)

Missing headache days 0 1 (0.05) 1 (0.05) – 2 (0.1)

Inactive headache* 97 (4.8) 295 (14.5) 433 (21.2) – 825 (40.5)

Remission age in years 52.4� 12.6 50.6� 12.8 55.4� 14.9 – 53.1� 13.9

Missing 10 10 110 – 130

Obesity 50 (29.8) 147 (35.3) 243 (29.6) 185 (29.2) 625 (30.7)

Missing 1 (0.6) 6 (1.4) 7 (0.9) 4 (0.6) 18 (0.9)

Low education 16 (9.5) 47 (11.3) 97 (11.8) 65 (10.3) 225 (11.0)

Missing 1 (0.6) 0 3 (0.4) 0 4 (0.2)

Smoking, current 10 (6.0) 32 (7.7) 78 (9.5) 54 (8.5) 174 (8.5)

Smoking, past 63 (37.5) 171 (41.1) 348 (42.4) 304 (47.9) 886 (43.5)

Missing 0 1 (0.2) 2 (0.2) 2 (0.3) 5 (0.2)

Sports, yes 95 (56.5) 223 (53.6) 436 (53.2) 340 (53.6) 1094 (53.7)

Missing 0 1 (0.2) 1 (0.1) 2 (0.3) 4 (0.2)

Alcohol abuse 23 (13.7) 49 (11.8) 109 (13.3) 96 (15.1) 277 (13.6)

Missing 0 1 (0.2) 2 (0.2) 2 (0.3) 5 (0.2)

Without partner 43 (25.6) 122 (29.3) 178 (21.7) 137 (21.6) 480 (23.6)

Missing 0 1 (0.2) 2 (0.2) 3 (0.5) 6 (0.3)

Living alone 51 (30.4) 139 (33.4) 189 (23.0) 156 (24.6) 535 (26.3)

Missing 0 1 (0.2) 1 (0.1) 2 (0.3) 4 (0.2)

Having children 145 (86.3) 356 (85.6) 707 (86.2) 549 (86.6) 1757 (86.2)

Missing 0 1 (0.2) 2 (0.2) 3 (0.5) 6 (0.3)

Sleeping hours, h/night 6.5 (1.3) 6.6 (1.4) 6.8 (1.2) 6.9 (1.3) 6.8 (1.3)

Missing 4 15 33 31 83

Poor sleep 49 (29.2) 91 (21.9) 120 (14.6) 77 (12.1) 337 (16.5)

Missing 6 (3.6) 14 (3.4) 31 (3.8) 26 (4.1) 77 (3.8)

Sleeping pills, yes 32 (19.0) 60 (14.4) 98 (12.0) 53 (8.4) 243 (11.9)

Missing 3 (1.8) 8 (1.9) 19 (2.3) 25 (3.9) 55 (2.7)

Depression 24 (14.3) 35 (8.4) 36 (4.4) 22 (3.5) 117 (5.7)

Missing 7 (4.2) 20 (4.8) 49 (6.0) 39 (6.2) 115 (5.6)

Hypertension 35 (20.8) 124 (29.8) 252 (30.7) 216 (34.1) 627 (30.8)

Missing 0 2 (0.5) 2 (0.2) 2 (0.3) 6 (0.3)

Antihypertensives 112 (66.7) 263 (63.2) 520 (63.4) 385 (60.7) 1280 (62.8)

Diabetes mellitus 35 (20.8) 100 (24.0) 188 (22.9) 148 (23.3) 471 (23.1)

Stroke 12 (7.1) 18 (4.3) 25 (3.0) 39 (6.2) 94 (4.6)

CHD 23 (13.7) 52 (12.5) 116 (14.1) 118 (18.6) 309 (15.2)

Polypharmacy 81 (48.2) 181 (43.5) 309 (37.7) 234 (36.9) 805 (39.5)

Female hormone intake (women only) 17 (10.1) 42 (10.1) 50 (6.1) 17 (2.7) 126 (6.2)

MigAþ: migraine with aura; MigA�: migraine without aura; nonMigHA: non-migraine headache; nHA: never headache; SD: standard deviation;

CHD: coronary heart disease.

*missing headache activity, n¼ 4.
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remission; see also Figure 2, which shows the lifetime
prevalence of active and inactive headache subtypes of
all study participants. Further, Table 1 presents that
168 (8.2%) had episodic infrequent migraine, 10
(0.5%) had episodic frequent migraine and five
(0.2%) had chronic migraine. Three hundred and
fifty-one (17.2%) had episodic infrequent nonMigHA,
12 (0.6%) had episodic frequent nonMigHA and five
(0.2%) had chronic nonMigHA. Overall, 10 (0.5%)
had chronic headache. In Supplemental Tables 1 to 3,
the characteristics of the study population are pre-
sented as sex specific. In Supplemental Table 4, the
migraine and aura symptoms for MigAþ and MigA�
are presented according to migraine activity.

The majority of participants with headache remitted
at a mean age of about 53 years (women: 53.5� 12.7
years; men: 52.5� 15.7 years). Participants with
migraine remitted at younger mean age than those
with nonMigHA (MigAþ: 52.4� 12.6 years; MigA�:
50.6� 12.8 years; nonMigHA: 55.4� 14.9 years).

Gender and age were the most important risk fac-
tors for headache activity in older people (see also
Supplemental Tables 2 and 3). Active headache and
active migraine were more common in women (all
headache: n¼ 335 (32.3%); migraine: n¼ 135
(13.0%)) than in men (all headache: n¼ 240 (24.0%);
migraine: n¼ 57 (5.7%)). Participants with active head-
aches were slightly younger than participants with inac-
tive headache (72.0� 4.9 years vs. 72.7� 5.1 years,
[crude OR: 0.97 (95% CI: 0.95; 0.99)]), reflecting the

fact that the prevalence of headache decreases with age.
Therefore, all other associations were given as sex- and
age-adjusted, or stratified by sex and age adjusted,
respectively.

Figure 3 shows the associations between the activity
of all headaches, migraine, and nonMigHA, and pos-
sible associated risk factors compared to the respective
inactive headache subtype. Headache activity in older
people, in general, was associated with depression (OR:
1.62 [95% CI: 1.06; 2.47]), less sleeping time (0.96 [0.88;
1.05]), poor sleep (1.06 [1.00; 1.12]), and taking sleeping
pills (1.06 [1.01; 1.12]). Activity in older migraineurs
was associated with depression (2.55 [1.44; 4.50]), less
sleeping time (0.92 [0.81; 1.05]), poor sleep (1.11 [1.03;
1.21]), and taking sleeping pills (1.06 [0.98; 1.15]).
Participants with still active migraines were less likely
to do sports (0.72 [0.51; 1.03]) compared to those with
inactive migraines. Subjects with active headache were
less likely to take antihypertensive medication (0.80
[0.64; 1.00]) compared to those with inactive headache.

Figures 4 and 5 show the sex-specific associations
between the activity of headache, migraine, and
nonMigHA and possible associated risk factors com-
pared to the inactive headache subtypes. Active
MigAþ in women was significantly associated with
depression (3.67 [1.28; 10.49]). Women with active
MigAþ were more likely to take female hormones
(2.57 [0.88; 7.50]) and less likely to do sports (0.60
[0.30; 1.22]). Active MigA� in women was significantly
associated with poor sleep (1.17 [1.04; 1.32]) and also

31%

3%
5%

6%

15%

19%

21%

active MigA+

active nonMigHA

inactive nonMigHA

nHA

active MigA–

inactive MigA+

inactive MigA–

Figure 2. Prevalence of active and inactive headache subtypes of all participants aged 65 years or older.
MigAþ: migraine with aura; MigA�: migraine without aura; nonMigHA: non-migraine headache; nHA: never headache.
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Figure 3. Association between possible risk factors and headache activity (age and sex adjusted OR and 95% CI, reference: inactive
headache subtype).
MigAþ: migraine with aura; MigA�: migraine without aura; nonMigHA: non-migraine headache; OR: odds ratio; 95% CI: 95% con-
fidence interval; CHD: coronary heart disease.
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Figure 4. Association between possible risk factors and headache activity in women (age adjusted OR and 95% CI, reference:
inactive headache subtype).
MigAþ: migraine with aura; MigA�: migraine without aura; nonMigHA: non-migraine headache; OR: odds ratio; 95% CI: 95% con-
fidence interval; CHD: coronary heart disease.
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Figure 5. Association between possible risk factors and headache activity in men (age adjusted OR and 95% CI, reference: inactive
headache subtype).
MigAþ: migraine with aura; MigA�: migraine without aura; nonMigHA: non-migraine headache; OR: odds ratio; 95% CI: 95% con-
fidence interval; CHD: coronary heart disease.
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associated with less sleeping time and intake of sleeping
pills, with no significance. Women with active MigA�
were also more likely to have depression (2.19 [0.98;
4.91]). There was no association between active
MigA� and female hormone intake. Females with reg-
ular intake of several medications (polypharmacy)
(0.72 [0.47; 1.10]) and especially of antihypertensive
medication (0.66 [0.43; 1.00]) were less likely to have
active nonMigHA (Figure 4). For men, the numbers
for MigAþ were very small and did not allow mean-
ingful analysis (Figure 5). Men with active MigA� also
tended to sleep less (0.78 [0.59; 1.03]) and have poor
sleep (1.11 [0.92; 1.35]) and depression (2.43 [0.31;
18.76]) compared to men with inactive MigA�, but
there was no association with taking sleeping pills
(0.97 [0.78; 1.21]). The associations between headache
activity and CHD in women and men was controver-
sial. Men with active nonMigHA tended to report
CHD more often compared to those with inactive
headache (1.55 [0.97; 2.47]). In women, it was the
other way around (0.38 [0.15; 1.01]), but numbers in

women were very small. We did not observe any asso-
ciations between headache activity and stroke in both
men and women.

The intake of possible acute and preventative med-
ication according to the German guidelines of migraine
therapy (21) is given in Table 2. Participants with active
headaches more often used analgesics (22.1%) com-
pared to participants with inactive headaches (17.6%)
and those who never reported any headaches (16.9%).
Very few used triptans (n¼ 2). Many study participants
used beta-blockers, with a higher proportion in migrai-
neurs (36.8%) compared to nonMigHA (30.3%) and
people who never experienced headaches (32.2%).
Also, the proportion of intake of antidepressants was
higher in migraineurs (6.0%) compared to nonMigHA
(4.3%) and those who never had headaches (“never
headache”, 3.0%). The same was true with anticonvul-
sants (3.8% migraineurs, 1.6% nonMigHA, 3.0%
never headache). We, however, were not able to eval-
uate the reasons for the medication intake (e.g. beta-
blocker as antihypertensive or migraine preventative).

Table 2. Intake of possible acute and preventative migraine medication, n (%).

MigAþ MigA- NonMigHA* nHA Total

Active Inactive Active Inactive Active Inactive

218 1037n 58 69 77 217 200 197

Women

Analgesics 21 (36.2) 18 (26.1) 20 (26.0) 41 (18.9) 42 (21.0) 38 (19.3) 41 (18.8) 221 (21.3)

Triptans 1 (1.7) 0 1 (1.3) 0 0 0 0 2 (0.2)

Ergotamins 0 0 0 0 0 0 0 0

Antiemetics 3 (5.2) 2 (2.9) 2 (2.6) 2 (0.9) 3 (1.5) 0 1 (0.5) 13 (1.3)

Beta-blockers 24 (41.4) 23 (33.3) 26 (33.8) 79 (36.4) 59 (29.5) 65 (33.0) 61 (28.0) 337 (32.5)

Antidepressants 3 (5.2) 10 (14.5) 4 (5.2) 14 (6.5) 11 (5.5) 13 (6.6) 9 (4.1) 64 (6.2)

Anticonvulsants 4 (6.9) 4 (5.8) 1 (1.3) 5 (2.3) 1 (0.5) 4 (2.0) 8 (3.7) 27 (2.6)

Calcium channel blockers 0 0 0 1 (0.5) 0 0 0 1 (0.1)

Botulinum toxin 0 0 0 0 0 0 0 0

ACE inhibitors 4 (6.9) 8 (11.6) 4 (5.2) 17 (7.8) 15 (7.5) 19 (9.6) 11 (5.0) 78 (7.5)

Angiotensin II receptor

antagonists

6 (10.3) 8 (11.6) 7 (9.1) 20 (9.2) 12 (6.0) 25 (12.7) 16 (7.3) 94 (9.1)

Men

n 13 28 44 78 183 236 416 1001

Analgesics 3 (23.1) 8 (28.6) 11 (25.0) 11 (14.1) 30 (16.4) 29 (12.3) 66 (15.9) 159 (15.9)

Triptans 0 0 0 0 0 0 0 0

Ergotamins 0 0 0 0 0 0 0 0

Antiemetics 0 1 (3.6) 0 1 (1.3) 2 (1.1) 1 (0.4) 3 (0.7) 8 (0.8)

Beta-blockers 6 (46.2) 13 (46.4) 12 (27.3) 32 (41.0) 55 (30.1) 68 (28.8) 143 (34.4) 329 (32.9)

Antidepressants 0 0 2 (4.5) 2 (2.6) 8 (4.4) 3 (1.3) 10 (2.4) 25 (2.5)

Anticonvulsants 0 1 (3.6) 3 (6.8) 4 (5.1) 7 (3.8) 1 (0.4) 11 (2.6) 28 (2.8)

Calcium channel blockers 0 0 0 0 0 0 0 0

Botulinum toxin 0 0 0 0 0 0 0 0

ACE inhibitors 2 (15.4) 2 (7.1) 6 (13.6) 9 (11.5) 14 (7.7) 29 (12.3) 44 (10.6) 106 (10.6)

Angiotensin II receptor

antagonists

1 (7.7) 4 (14.3) 2 (4.5) 8 (10.3) 21 (11.5) 20 (8.5) 31 (7.5) 87 (8.7)

MigAþ: migraine with aura; MigA�: migraine without aura; nonMigHA: non-migraine headache; nHA: never headache.

*missing headache activity, n¼ 1 women and n¼ 3 men.
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No participant used ergotamins or botulinum toxin.

Figure 6 shows the association between medication

intake and headache activity, age and sex adjusted.

Participants with active headaches were more likely

to take analgesics (1.35 [1.03; 1.76]) and also tended

to take antiemetics (1.95 [0.74; 5.17]) and anticonvul-

sants (1.22 [0.62; 2.39]) compared to participants with

inactive headache. They were less likely to take antihy-

pertensives (0.80 [0.64;1.00]). There was no association

between intake of beta-blockers and headache activity

(0.93 [0.74; 1.17]), but participants with active head-

ache tended to report intake of ACE inhibitors (espe-

cially those with nonMigHA (0.67 [0.41; 1.09])) and

angiotensin II receptor antagonists (0.83 [0.57; 1.19])

less frequently.

Discussion

Our study provides current prevalence estimates of

headache in older people in Germany. In general,

older women had more headaches and migraines than

older men. All kinds of headaches declined with age

with a mean remission age of about 53 years.

Depression and poor sleep quality contribute to

persisting headache and migraine in older age and

physical activity contributes to migraine remission.
In our study, the prevalence of active headache in

participants aged 65 years and older was 28%, of

whom 3% had active MigAþ, 6% had active MigA�
and 19% had active nonMigHA. Prencipe et al.

reported comparable results from Italy: The one-year

prevalence of migraine was 11%, for tension-type

headache 42%, and for chronic headache 4.4% (22).

An Austrian study estimated a one-year prevalence for

migraine of about 6% and a one-year prevalence for

tension-type headache of 36% (23). The numbers in an

elderly Chinese population were lower: Migraine 3%

and chronic daily headache 3.9% (24,25). The reported

headache frequency in our study is based on the previ-

ous 3 months. The majority of study subjects had epi-

sodic infrequent headache/migraine, some had episodic

frequent headache/migraine and a minority had chron-

ic headache/migraine. This distribution is typical for

migraine and tension-type headache in the majority

of studies (8). A recent German study evaluated prev-

alence of primary headaches and headache frequency in

a population-based sample aged 14–94 years but did

not differentiate between migraine and tension-type

headache. The 6-month prevalence rate of headache

 

Figure 6. Association between medication intake and headache activity (age and sex adjusted OR and 95% CI, reference: inactive
headache subtype).
nonMigHA: non-migraine headache; OR: odds ratio; 95% CI: 95% confidence interval.
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was 39%, it peaked at the age of 35–55 years and
decreased with older age. Twenty-seven percent of par-
ticipants older than 75 years suffered from headaches
and reported a significant headache-related burden and
frequent analgesic intake (26). Our data demonstrate
that overall, about 1.5% of the general population
65 years of age and older suffer from frequent or
daily headache and therefore requires preventative
treatment.

In our study, the lifetime prevalence of headache
was 69% (women 79%, men 58%). The prevalence is
similar to the literature, where a global lifetime preva-
lence for all primary headaches of 64% was reported
(4). The lifetime prevalence of migraine was 29%
(women 12.2%, men 4.1%), of whom 21% had
MigA� and 8% MigAþ; these numbers are also in
line with the international literature (8).

Further results of our study are that the majority of
people, both men and women, with headaches remitted
at the age of about 53 years. Factors associated with
headache and migraine activity in the elderly were
depression, poor sleep quality and, in migraine only,
less sports activity. In general, women had more head-
aches and migraines than men and all kinds of head-
aches declined with age.

Higher headache prevalence in women is well docu-
mented in the literature (3,27,28). The relationship
between age and headache in general, migraine, and
tension-type headache is well known too. Migraine
reaches a peak during the fourth decade of life and
remains constant during the fifth decade, tension-type
headache peaks between the ages of 30 and 39 years
(2,29). The lowest prevalence of tension-type headache
and migraine is at age 70 years and older
(2,23,28,30,31).

The association between migraine and depression
has been reported previously (32). Studies reported
that depression and anxiety disorders are more preva-
lent in migraineurs than in the general population (33)
and are related to poorer quality of life and increased
suicide risk (34–36). In addition, psychiatric comorbid-
ities are risk factors for the progression from episodic
to chronic migraine (37). A strong association between
migraine and depression was confirmed in a
population-based cohort of elderly people as well (38).

Sleep disturbances and migraine share a complex
relationship that is poorly understood (39). The rela-
tionship is complex because it involves several sleep
disorders, including respiratory and non-respiratory
conditions. Poor sleep is frequently present during the
premonitory or postdrome migraine phases (40,41).
Patients with migraines frequently report increased
insomnia complaints interictally – including difficulty
initiating sleep, staying asleep, poor sleep quality, self-
reported decreased total sleep time, excessive daytime

sleepiness, and lack of refreshment after sleep (42). This
relationship is robust and persists when controlling for
comorbid anxiety and depression (43). The relationship
is bidirectional since migraine and nonMigHA are risk
factors for later development of insomnia (44). Poor
sleep is associated with chronic migraine (45) and
may also be a risk factor for migraine progression
(46). Our findings confirm the results of previous stud-
ies. We, however, cannot further elucidate details of
this complex relationship between headache, migraine,
and sleep.

In our study, being active in sports even in the elder-
ly seems to correlate with remission of migraines. The
relationship between migraine and physical activity has
been studied extensively. Various large population-
based studies demonstrated that a low level of physical
activity is associated with a higher prevalence of
migraine and other headaches as well (47–49). Vice
versa, higher physical activity levels are associated
with lower migraine frequency and with less
migraine-related disability (50–52). Finally, the efficacy
of exercise as a prophylactic treatment for migraine has
been documented in several studies (53–55). The
relationship with less physical activity and higher prev-
alence of migraines in our study is a result of a
cross-sectional investigation and does not confirm but
suggests that being active in sports in the elderly might
be positive for the prevention of migraines.

We documented any intake of medication. Most
study participants used analgesics for acute treatment
and only two used triptans, which is not surprising
because the use of triptans is not recommended in the
elderly. We observed that many of the study partici-
pants received beta-blockers, ACE inhibitors, antide-
pressants, and anticonvulsants but we were not able
to distinguish whether these medications were used as
migraine preventatives or for comorbidities such as
hypertension or depression. However, the proportions
of beta-blockers, antidepressants and anticonvulsants
were higher in migraineurs. Women with active
MigAþ were more likely to take female hormones,
but there was no association between active MigA�
and female hormone intake. We observed a significant
association between the use of antihypertensives and
the remission of headaches. Stratified by classes, ACE
inhibitors (especially in participants with nonMigHA)
and angiotensin II receptor antagonists appeared to be
responsible for the effect, but not beta-blockers.
Calcium-channel blockers were taken too rarely. It is
well known that some antihypertensive drugs are effec-
tive prophylactics for migraines, including beta-
blockers, calcium-channel blockers, and angiotensin
II receptor blockers (56), and the positive effect of anti-
hypertensives on headache prevalence has been shown
earlier (57,58). However, it remains unclear whether the
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association is causal (59). Meta-analyses have shown
that antihypertensives reduced the incidence of non-
specific headaches compared to placebo (57,58). The
effect was particularly strong for beta-blockers. Law
et al. concluded that lowering systemic blood pressure
is probably the primary mechanism (58). The studies
also demonstrated significant heterogeneity between
drug classes in their effects on headache, which could
not be explained by differences in mean blood pressure.
Our study confirms the results for antihypertensives in
general but not for beta-blockers. We cannot provide a
conclusive explanation as to why beta-blockers were
not associated with headache remission in our study.
This could be because of many possible unspecific
interactions. In our study, the positive effect of antihy-
pertensive drugs on the occurrence of headaches in
older people was most likely due to the use of ACE
inhibitors and angiotensin-II receptor antagonists.

We did not find any associations with gender, obe-
sity, education, and smoking, which were described as
possible risk factors for chronic migraine (60). Obesity
is associated with the frequency and severity of
migraine attacks (61), but it remains unclear whether
the relationship between obesity and migraine is causal.
In our study, there was no clear association between
obesity and headache activity in older people. Studies
describe a link between migraine severity and lower
educational status, but most have not been adjusted
for painkiller abuse and may have been misinterpreted
(62). Whether education has an impact on migraine or
not remains unclear. In our study, there was no clear
association between low education and headache activ-
ity in older people. The data on the influence of smok-
ing on the severity of migraine are heterogeneous
(62,63). Headache is also a known withdrawal syn-
drome in nicotine withdrawal (64). In our study,
there was no clear association between smoking
status and headache activity in older people.
Migraine is associated with a significant burden on
individuals but also on their social environment.
Migraine affects family activities and relationships
(65,66). Therefore, we have investigated whether part-
nership status, living alone, or having children had an
influence on the activity of migraine in older people,
but we couldn’t detect one. None of the above studies
investigated the relationship between sex, obesity, edu-
cation, smoking, partnership status, living alone, and
having children and migraine activity in older people.

It has been shown that migraine, especially migraine
with aura, is associated with a long-term risk for cere-
brovascular and cardiovascular events (67). In the
Northern Manhattan Study, migraine was associated
with an increased risk of stroke among active smokers
but not among non-smokers (68). In the Oxford
Vascular Study, migraine was strongly associated

with ischemic stroke, particularly at older ages (69).
Another study in elderly Chinese has shown that the
prevalence of migraine was significantly higher in elder-
ly Chinese patients with acute cerebral infarction (70).
Epidemiological and genetic studies also suggest an
overlapping pathophysiological mechanism in migraine
and CHD. Migraine has been shown to be associated
with cardial events such as myocardial infarction, atrial
fibrillation or flutter and heart failure (67,71).
However, the extent of coronary calcification in
patients with or without migraine does not appear to
differ (72,73). This suggests that coronary artery calci-
fication as a marker of coronary atherosclerosis is not
the cause of increased cardiovascular risk in migraine
patients. Genome-wide association (GWA) studies
revealed a significant number of gene loci associated
with migraine that code for various proteins of the
blood vessels and smooth muscle tissue (74). Among
these genes are those that specifically increase the risk
of migraine and CHD, but also genes that are impor-
tant for endothelial function. This suggests common
biological processes for both diseases, such as endothe-
lial dysfunction or vasospasms (72,75). In contrast to
the previous studies, we investigated the likelihood of
headache remission in participants with stroke or
CHD. We did not detect any significant associations,
probably due to the small number of participants with
migraine and stroke or CHD. The sample size did not
allow further stratification for other vascular risk fac-
tors such as smoking and diabetes.

Concepts for the physiology of the transformation
of active migraine into an inactive form in older people
are lacking. Migraine attacks become shorter and less
typical with age (76–78). Aura without headache tends
to occur later in life and is more common in older
migraine sufferers (79,80). In our study, we unfortu-
nately did not examine isolated aura without a head-
ache. In older people, neurovascular inflammation,
which is believed to be responsible for migraine pain,
appears to be less pronounced (81). Other reasons for
reduced pain may be age-related changes in blood ves-
sels or the central pain-transmitting pathways (7).
Stress appears to be less important in the headache
etiology of older people. Unlike younger migraine suf-
ferers, older people do not experience an increase in
headache frequency as stress increases (82). Different
hormone fluctuations in women and men over their
entire life span were discussed as possible explanations
for the gender-specific differences in migraine preva-
lence (83,84), but the higher prevalence in women,
which is still present in older people, cannot be
explained by circulating hormones alone (5).
Menopause also seems to be an insufficient explana-
tion, since the mean remission age of about 53 years
in our study did not differ between women and men.
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A better understanding of the physiology of migraine
remission in older people will help to improve clinical
migraine management.

Our study has several strengths and limitations.
Strengths are the large, randomly selected population-
based sample and the high quality of data collection
and processing, which was confirmed by external cer-
tification of the HNR study. Limitations of our study
are that standardised interviews were only conducted
by trained study nurses, but not by neurologists. Our
questionnaire was a modified version of the validated
questionnaire of the German Headache Consortium
study (11). The original questionnaire was developed
and validated for headaches and migraine symptoms
within the last 12 months, but we asked for headache
and migraine symptoms that had ever occurred in the
lifetime. The headache questions were only asked at the
third visit (10-year follow-up). We have pooled proba-
ble and definitive migraines because of the small num-
bers. The migraine diagnosis in our study is not as
reliable as in a clinical setting. Misclassifications are
possible. This is not unusual in epidemiological studies.
We did not collect data on secondary headache preva-
lence, which increases with age (85). Since primary

headache types are also the most common headache

types in older people, we assume that the majority of

migraine headaches are correctly classified, but mis-

classification cannot be ruled out. Overall, our study

provides essential data on the elderly German

population.

Conclusions

Headaches and migraines are not rare in people from

the age of 65 years up. One-quarter of older people still

have active headaches. One-third of all migraine suffer-

ers still have an active migraine from the age of 65. The

estimated prevalence of active migraine in older people

is 13% in women and 5% in men. The majority have

migraines on less than 9 days a month, but 1.2% of

women and 0.3% of men still have migraines on 9 days

a month or more. Overall, about 0.5% of older people

have chronic headaches. Depression and poor sleep

quality contribute to headache and migraine in general.

Intake of antihypertensives contribute to headache

remission and physical activity contributes to remission

of migraine.

Clinical implications

• More awareness of active migraine in older people is necessary, because it is not rare. The estimated
prevalence of active migraine in older people is 13% in women and 5% in men.

• Although the majority of older migraineurs have migraines on less than 9 days a month, 1.2% of older
women and 0.3% of older men still have migraines very often, 9 days a month or more, which requires
specific acute and preventive medication.

• Depression and poor quality of sleep contribute to headaches and migraines in older people and taking
antihypertensives reduces headaches. A modification of these factors could have a positive effect on the
occurrence of headaches in older people.

• Physical activity is associated with remission of migraine. Therefore, it can be used as an additional
argument in favor of regular physical activity in elderly migraineurs.
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