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Abstract

Background: Primary headache disorders are among the most common neurological complaints worldwide, and
are significant causes of disability. Data are limited on the prevalence of primary headaches among individuals aged
60 years and older in China. The purpose of our study was to investigate the prevalence and characteristics of
primary headaches among people aged 60 years and older in a rural area of northern China.

Methods: A door-to-door survey was conducted in Ji County of Tianjin Province. A total of 5248 residents aged
60 years and older were visited from 2014 to 2015, unannounced, and basic sociodemographic and headache
diagnostic information was collected via a questionnaire. Primary headache was classified tension-type headaches,
migraines, chronic headache, and unclassified headache.

Results: The 1-year prevalence for primary headaches in Ji county is 10.30 %. The 1-year prevalence of tension-type
headaches, migraines, chronic headache, and unclassified headache is 2.02 %, 0.85 %, 3.79 %, and 3.63 %. The 1-year
prevalence of primary headache was higher in women than in men. The 1-year prevalence of primary headache was
decreased with increasing age. The 1-year prevalence of tension-type headaches and chronic headache were
decreased with higher education. Headache in the elderly was mild to moderate and not serious.

Conclusions: In a population older than 60 years of age in rural, northern China, we found the 1-year prevalence of
primary headache was 10.30 %, of tension-type headaches was 2.02 %, of migraines was 0.85 %, of chronic headache
was 3.79 %, and of unclassified headache was 3.63 %. The prevalence of all of these was much lower than those
observed in previous studies examining prevalence rates in the general population. The results of our study also
indicated that women are more likely to have primary headache than men. We also found that chronic headache was
frequent among the elderly. Participants with higher education levels were more predisposed than healthy participants
to tension-type headaches. We also found that respondents who did not participate in social activities had a decreased
predisposition for primary headache in general, as well as for unclassified headache. Lastly, we found that participants
who had heart disease were more likely than healthy participants to experience primary headache, tension-type
headache, chronic headache, and unclassified headache.
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Background
Primary headache disorders are among the most com-
mon neurological complaints worldwide, and are sig-
nificant causes of disability. Among all primary
headache disorders, tension-type headaches (TTH) are
the most common, followed by migraines (MIG).
Studies suggest that global 1-year prevalence rates are
46 % for all primary headache disorders, 42 % for
TTH, 11 % for migraines, and 3 % for chronic daily
headaches (CDH) [1, 2]. The global lifetime preva-
lence for all primary headaches is 64 % [3].
Peng et al. reported the 1-year prevalence of primary

headache disorders in the Asia-Pacific regions 9.1 % for
MIG, 16.2 % for TTH, and 2.9 % for CDH [4]. Compara-
tively, Stovner et al. found the 1-year prevalence of pri-
mary headaches in Europe to be 51 %, while MIG was
14 %, and CDH was 4 % [5]. In a door-to-door
population-based survey in China, the 1-year prevalence
of primary headache disorders was 23.8 %, and was
higher among females. The 1-year prevalence of mi-
graine was 9.3 %, while TTH was 10.8 % [6]. Another
survey showed that headache disorders are common,
burdensome, and very costly in China [7].
The Chinese population is aging; 15.5 % of China’s citi-

zens were aged 65 years or older in 2014. It is estimated
that the percentage will reach 18.2 % by 2030, and the
elderly will constitute an even larger segment of this so-
ciety. Multiple epidemiological studies show headache
prevalence decreases in elderly population [5, 8, 9].
Headache etiology and presentation are considerably dif-
ferent in elderly individuals. However, data are limited
on the prevalence of primary headaches among individ-
uals aged 60 years and older in China.
The purpose of our study was to investigate the preva-

lence and characteristics of primary headaches among
people aged 60 years and older in a rural area of northern
China. The diagnostic criteria were based on the Inter-
national Classification of Headache Disorders (ICHD),
third edition.

Methods
Data source
A door-to-door survey was conducted in Ji County of
Tianjin Province. A total of 5248 residents aged 60 years
and older were visited from 2014 to 2015, unannounced,
and basic sociodemographic and headache diagnostic
information was collected via a questionnaire. The ques-
tionnaires were administered by qualified and experienced
specialists in headache neurology, all of who were trained
at Tianjin Huanhu Hospital in Tianjin, China, using the
ICHD-3-beta criteria and the questionnaire.
All elderly (≥60 years) residents (approximately 5,248

individuals) in 26 villages of Ji County were visited. A
population sample of residents in Ji County of Tianjin

Province older than 60 years was selected and subse-
quently evaluated using an 18-item questionnaire.
Among the 5248 residents interviewed, 106 were not at
home and thus could not fill out the questionnaire, 54
declined to complete the questionnaire, and 50 submit-
ted an incomplete survey. These included people unable
to provide reliable information about their headache and
residents who had cognitive decline of normal aging or
the more serious decline of dementia. A total of 5038
residents completed the questionnaire, and the response
rate was 96 %. The age of the respondents ranged from
60 to 96 years, and the average age was 71.2 ± 17.5
(mean ± SD) years.
Prior to conducting this survey, a pilot study surveyed

one village to test the epidemiological methods.
The questionnaire was designed to classify headache

types according to the criteria of the International Clas-
sification of Headache Disorders, third edition [10]. The
questionnaire included questions to determine a head-
ache profile as well as basic demographic and socioeco-
nomic information. The headache profile included the
following: headache nature (pulsating, aching, feeling
distending pain/tightening, etc.), duration (<30 min,
30 min to 4 h, 4–72 h, ≥72 h, and undetermined), asso-
ciated symptoms (nausea, vomiting, or both; phonopho-
bia, photophobia, or both; lacrimation or conjunctival
injection; not reported), attack frequency (occa-
sional,<1 day/month; chronic, ≥15 days/month; episodic,
>1 day/month and <15 days/month; everyday), severity
(based on a visual analog scale [VAS] score of 0 to 10, in
which 1–3 represented mild pain, 4–6 moderate pain,
and ≥7 severe pain), the impact of physical activity on
headache, and family history.
The questions regarding demographic and socioeco-

nomic characteristics were basic and included age, sex,
education level (illiterate, schooling ≤5 years, and
schooling >5 years), marital status (married, widowed, or
separated), social activities (no social activities versus
socially active), and comorbidities (hypertension, dia-
betes mellitus, and heart disease).
The headache profile and demographic sections of the

questionnaire consisted of the same items as those used
in a Chinese national epidemiology study, and were vali-
dated for headache diagnosis and assessment in the gen-
eral population [6, 11]. Secondary headaches, which
resulted from trauma, vascular disorders, infection, cra-
nial neuralgias, facial pain, and psychiatric disorders,
were excluded. We used the ICDH-3-beta to exclude
secondary headache. People who reported headache
were further examined to determine the presence of pri-
mary or secondary headache. This assessment was per-
formed during a second home interview, which was
conducted by two of six board-certificated neurologists
from Tianjin Huanhu Hospital. The six neurologists had
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been given training together to ensure consistent neuro-
logical consultation of all participants. A detailed med-
ical history was obtained from all patients, and each
patient received a physical and neurological examination.
If there was still uncertainty, a brain MRI was conducted
to exclude intracranial lesions.
Primary headache was classified into TTH, MIG,

chronic headache (CH), and unclassified headache
(UNC). TTH and MIG were diagnosed based on criteria
described in the ICDH-3-beta. UNC included cluster
headache (the symptoms of only two respondents con-
formed to this diagnosis), trigeminal autonomic cepha-
lalgia, medication overuse headache (because the
number of this subtype was very small, it was not classi-
fied as a separate group) and headache that could not be
classified because the manifestations were not typical.
MIG criteria included an attack lasting 4–72 h and

accompanied by any two of the following manifestations:
unilateral location, pulsating quality, moderate-to-severe
intensity, and aggravated by routine physical activity.
The attacks also must have been accompanied by at least
one of the following: nausea or vomiting, or both photo-
phobia and phonophobia. Additionally, at least five at-
tacks must have occurred in a lifetime.
The diagnosis of TTH required more than 10 attacks

in a lifetime. Each attack had to last 30 min to 7 days
and had to be associated with at least two of the follow-
ing manifestations: bilateral location, non-pulsating qual-
ity, mild-to-moderate intensity, and non-aggravation by
routine physical activity. TTH was not accompanied by
nausea or vomiting, but could include either photopho-
bia or photophobia, but not both.
The diagnosis of CH (chronic headache) included

attacks occurring at a frequency of more than 15 days/
month over 3 months, with the attack lasting more than
4 h per day [12, 13].
We selected the “most troublesome headache” as the

main headache when a respondent fulfilled criteria for
more than one type of headache. After the survey, a sub-
sample of respondents was randomly selected from all the
respondents and asked to undergo second interviews.
Each of these second interviews was conducted via tele-
phone by a neurologist, who used his or her neurological
expertise to determine an appropriate diagnosis.

Statistical analysis
The diagnosis of primary headache was based on ICHD-3
criteria. Based on this diagnosis, the 1-year prevalence,
using a 95 % confidence interval (CI), is presented as the
number of cases per 100 persons. Age- and sex-specific
prevalence rates were also calculated. The results were ana-
lyzed using statistical software SPSS 16.0. Student’s t-test,
chi-square test, and analysis of variance were used for com-
parisons when appropriate. Multivariate logistic regression

was used to identify odds ratios (ORs) and 95 % CIs for
headache subtypes. Missing data resulting from nonre-
sponse occurred for several variables. The reported data are
based on the available data. The statistical significance was
set at P < 0.05.

Results
Table 1 summarizes the results of the 1-year prevalence
of primary headache according to sex, age, and educa-
tion. Among the 5038 residents (60 years of age and
older) who we interviewed, The 1-year prevalence for
primary headaches in Ji county is 10.30 % (95 % CI
9.46–11.14). The 1-year prevalence of TTH, MIG, CH,
and UNC is 2.02 % (95 % CI 1.64–2.41), 0.85 % (95 % CI
0.60–1.11), 3.79 (95 % CI 3.26–4.32) and 3.63 (95 % CI
3.12–4.15).
The 1-year prevalence of primary headaches, TTH,

MIG, CH, and UNC in males are 5.28 % (95 % CI 4.38–
6.18), 1.39 % (95 % CI 0.92–1.87), 0.21 % (95 % CI 0.03–
0.40), 1.94 % (95 % CI 1.39–2.50) and 1.73 % (95 % CI
1.21–2.26). The observed 1-year prevalence for primary
headaches, TTH, MIG, CH, and UNC in females is
14.75 % (95 % CI 13.41–16.10), 2.58 % (95 % CI 1.98–
3.18), 1.42 % (95 % CI 0.97–1.87), 5.40 % (95 % CI 4.57–
6.29)and 5.32 % (95 % CI 4.47–6.17).In a word,the 1-
year prevalence of primary headache was higher in
women than in men.
Among the 2531 participants between 60 and 69 years

of age, the 1-year prevalence of primary headache, TTH,
MIG, CH, and UNC are 11.46 % (95 % CI 10.22–
12.70),2.21 % (95 % CI 1.64–2.79),1.15 % (95 % CI 1.54–
2.65),4.5 % (95 % CI 3.70–5.31) and 3.6 % (95 % CI
2.87–4.32). Among the 1632 residents who were be-
tween 70 and 79 years old, the 1-year prevalence for all
primary headaches,TTH, MIG, CH, and UNC are 9.68 %
(95 % CI 8.25–11.12), 2.02 % (95 % CI 1.34–2.71),
0.49 % (95 % CI 0.15–0.83), 3.43 % (95 % CI 2.82–4.66),
3.74 % (95 % CI 2.82–4.66). Among the 875 participants
who were 80 and older, the 1-year prevalence of primary
headache, TTH, MIG, CH and UNC are 8.11 % (95 % CI
6.30–9.92), 1.49 % (95 % CI 0.68–2.29), 0.69 % (95 % CI
0.14–1.23), 2.4 % (95 % CI 1.39–3.41) and 3.54 % (95 %
CI 2.32–4.77). In brief, the 1-year prevalence of primary
headache was decreased with increasing age.
Among the 2028 participants whose educational level is

illiterate, the 1-year prevalence for primary headache,
TTH, MIG, CH and UNC are 11.09 % (95 % CI 9.73–
12.46), 1.55 % (95 % CI 1.04–2.12), 0.94 % (95 % CI 0.52–
1.36),4.24 % (95 % CI 3.36–5.12) and 4.34 % (95 % CI
3.43–5.23). Among the 1394 residents whose education
level is less than or equal to 5 years, the 1-year prevalence
for primary headache, TTH, MIG, CH and UNC are
10.80 % (95 % CI 9.20–12.46), 1.36 % (95 % CI 0.75–1.97),
1.00 % (95 % CI 0.48–1.53), 3.73 % (95 % CI 2.74–4.73)
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Table 1 Sex-, age- and education-specific 1-year prevalence of headache types (%)

Na All primary headache TTH MIG UNC CH

No cases Prevb(%) 95 % CIc No cases Prev (%) 95 % CI No cases Prevb(%) 95 % CI No cases Prev (%) 95 % CI No cases Prev (%) 95 % CI

Total 5038 519 10.30 9.46–11.14 102 2.02 1.64–2.41 43 0.85 0.60–1.11 183 3.63 3.12–4.15 191 3.79 3.26–4.32

Gender

Male 2366 125 5.28 4.38–6.18 33 1.39 0.92–1.87 5 0.21 0.03–0.40 41 1.73 1.21–2.26 46 1.94 1.39–2.50

Female 2671 394 14.75 13.41–16.10 69 2.58 1.98–3.18 38 1.42 0.97–1.87 142 5.32 4.47–6.17 145 5.4 4.57–6.29

Age (years)

60–69 2531 290 11.46 10.22–12.70 56 2.21 1.64–2.79 29 1.15 1.54–2.65 91 3.60 2.87–4.32 114 4.5 3.70–5.31

70–79 1632 158 9.68 8.25–11.12 33 2.02 1.34–2.71 8 0.49 0.15–0.83 61 3.74 2.82–4.66 56 3.43 2.82–4.66

80+ 875 71 8.11 6.30–9.92 13 1.49 0.68–2.29 6 0.69 0.14–1.23 31 3.54 2.32–4.77 21 2.40 1.39–3.41

Education

Illiterate 2028 225 11.09 9.73–12.46 32 1.55 1.04–2.12 19 0.94 0.52–1.36 88 4.34 3.43–5.23 86 4.24 3.36–5.12

≤ 5 years 1394 151 10.8 9.20–12.46 19 1.36 0.75–1.97 14 1.00 0.48–1.53 66 4.73 3.62–5.85 52 3.73 2.74–4.73

> 5 years 1616 143 8.85 7.46–10.23 51 3.16 2.30–4.01 10 0.62 0.24–1.00 29 1.79 1.15–2.44 53 3.30 2.41–4.15
aN number of individuals included in analysis, TTH tension-type headaches, MIG migraines, CH chronic headache (headache ≥15 days/month), UNC unclassified headaches, bPrev prevalence of headache, cCI:
confidence interval
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and 4.73 % (95 % CI 3.62–5.85). Among the 1616 partici-
pants whose education level is more than 5 years, the 1-
year prevalence in this group for primary headache, TTH,
MIG, CH and UNC are 8.85 % (95 % CI 7.46–10.23),
3.16 % (95 % CI 2.30–4.01), 0.62 % (95 % CI 0.24–1.00),
3.30 % (95 % CI 2.41–4.15) and 1.79 % (95 % CI 1.15–
2.44). The 1-year prevalence of TTH and CH were de-
creased with higher education.
Among the 5038 participants interviewed who were

60 years of age and older, 519 reported primary head-
aches. The characteristics of these primary headaches
are summarized in Table 2. The majority (52.02 %) of
participants who experienced primary headache reported
feeling distending pain and tightening. The most com-
mon headache duration in our study population was less
than 4 h but greater than or equal to 30 min (27.36 %),
although the greatest percentage of those with primary
headache was unable to determine the duration (42.77 %).
Similarly, while phonophobia and/or photophobia were
the most commonly associated symptoms (31.80 %), most
respondents (51.45 %) reported no associated symptoms.
Regarding attack frequency, the largest group (41.62 %)
experienced headache less than 1 day per month. Physical
activity was not an aggravating factor for the majority
(79.90 %) of participants with primary headache, and most
(51.45 %) reported a normal daily life. More participants
reported unilateral (48.85 %) than bilateral (34.87 %) head-
ache symptoms. Regarding headache severity, the majority
(60.3 %) of those with primary headache were given a VAS
score of 1 to 3, corresponding to a mild headache. In a
word, headache in the elderly was mild to moderate and
not serious (Table 2).
According to univariate analysis, we found significant

associations between sex, age, education, smoking,
drinking, widowed/separated marital status, social activ-
ities, hypertension, diabetes mellitus, heart disease and
primary headaches. A subsequent multivariate analysis
found that independent risk factors for primary head-
aches were female gender (OR = 2.906; 95 % CI: 1.833–
4.608) and engagement in social activities (OR = 2.157,
95 % CI: 1.072–4.339) and accompany with heart disease
(OR =1.949; 95 % CI: 1.354–2.804) (Tables 3 and 4).
According to univariate analysis, we found sex, educa-

tion, drinking, social activities, diabetes mellitus, and
heart disease to be significantly associated with TTH, as
compared to healthy subjects. A subsequent multivariate
analysis found that independent risk factors for TTH
were education level (OR =2.028, 95 % CI: 1.016–4.048),
and accompany with heart disease (OR =3.150; 95 % CI:
1.637–6.063) (Tables 5 and 6).
According to univariate analysis, we observed that sex,

age, and drinking were significantly associated with MIG
when compared with healthy subjects. A subsequent
multivariate analysis found that independent risk factor

for MIG was female gender (OR = 6.548; 95 % CI:
1.053–40.736) (Tables 7 and 8).
According to univariate analysis, we found sex, age,

smoking, drinking, social activities, hypertension, diabetes
mellitus, and heart disease to be significantly associated
with CH versus with healthy subjects. A subsequent
multivariate analysis found that independent risk factors
for CH were female gender (OR = 2.334; 95 % CI: 1.222–
4.460) and accompany with heart disease (OR = 1.882;
95 % CI: 1.119–3.166) (Tables 9 and 10).
According to univariate analysis, we observed that sex,

education, smoking, drinking, social activities, and heart
disease were significantly associated with UNC when com-
pared with healthy subjects. A subsequent multivariate ana-
lysis found that independent risk factors for UNC were
female gender (OR =2.695; 95 % CI: 1.396–5.2) and engage-
ment in social activities (OR = 5.183, 95 % CI: 1.258–
21.349) and accompany with heart disease (OR =1.803;
95 % CI: 1.091–2.980) (Tables 11 and 12).
We analyzed the variables for participants with differ-

ent types of headache and found that education (P <
0.001), smoking (P = 0.008), social activities (P = 0.044),
diabetes mellitus (P = 0.005), and heart disease (P =
0.007) were significantly different among the various
types of headache. Participants whose education level av-
eraged more than 5 years were more often predisposed
to TTH than to MIG (P = 0.003), CH (P < 0.001), and
UNC (P < 0.001). In addition, participants whose educa-
tion level averaged more than 5 years were more often
predisposed to CH than to UNC (P = 0.005). The study
participants who did not smoke had a greater predispos-
ition for UNC than for TTH (P = 0.002), MIG (P =
0.011), and CH (P = 0.008). Participants who reported no
social activities were less predisposed to UNC than to
CH (P = 0.02) and MIG (P = 0.004). Study participants
who had diabetes mellitus were less often predisposed to
UNC than TTH (p < 0.001) and CH (p = 0.003). The par-
ticipants with heart disease showed a greater predispos-
ition for TTH than for MIG (P = 0.011), CH (p = 0.007),
and UNC (P = 0.004) (Table 13).

Discussion
Our study focused on the prevalence of primary head-
ache in an elderly population in rural, northern China.
While primary headache prevalence has been studied
extensively, limited data exist for this population. Ac-
cording to our results, the prevalence of primary head-
ache disorders among this population was 10.30 %. In
addition, we found prevalence rates of 2.02 % for TTH,
0.85 % for MIG, 3.79 % for CH, and 3.63 % for UNC
among all study participants. Other studies, which in-
clude data from younger participants, have suggested
much higher rates of primary headache. Stovner et al.
reported global lifetime prevalence rates of 66 % (65 %
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in males, 69 % in females) for primary headache, 14 %
for MIG, and 46 % for TTH, as well as global 1-year
prevalence rates of 47 % (37 % in males, 52 % in females)
for primary headache in general, 12–15 % for MIG, and
38 % for TTH [1]. In a Malaysian population, one study
observed 1-year prevalence rates of 26.5 % for TTH,
9.0 % for MIG, and 28.2 % for other headache subtypes
[14]. One study conducted in China found 1-year preva-
lence rates of 23.8 % for all primary headaches, 9.3 % for
MIG, and 10.8 % for TTH [6]. Compared with studies
conducted on the general population, we observed much
lower prevalence rates in an elderly population. Our
findings are in agreement with multiple epidemiological
studies that have demonstrated that primary headache
prevalence decreases in elderly populations [5, 8, 9].
For TTH, studies have reported a 1-year prevalence of

16.2 % in Korea [15],and a lifetime prevalence rate of
38.3 % in Germany [16]. Another study estimates the
prevalence of TTH in developed countries to be 66.7 % in
males and over 80 % in females [17]. While Zhao et al.
report that the peak incidence of TTH occurs between the
ages of 30 and 39 in men and women in China [18], this
form of primary headache is still the most common type
among the elderly [19, 20]. Additional research regarding
TTH among the elderly supports this wide variability in
prevalence, as studies have found 1-year prevalence rates
among individuals older than 50 years of age to be
between 16 and 44 % [8, 21–24].
As stated previously, we observed a 1-year prevalence of

2.02 % for TTH among the elderly population of Ji
County. In our study, 1.39 % of male participants and
2.58 % of female participants reported experiencing TTH.
Furthermore, 2.21 % of 60–69 year olds, 2.02 % of 70–79
year olds, and 1.49 % of participants older than 80 experi-
enced TTH. These 1-year prevalence rates are substan-
tially lower than those found in previous studies. In our
study, as in previously published research, a greater pro-
portion of elderly females than males reported TTH. We
observed a decrease in the prevalence of TTH with age,
which is also in agreement with preexisting data.
Regional variability also exists in the reported preva-

lence of MIG, with ranges of 1 to 22 % in Asia, 9to 16 %
in North America, and 10 to 25 % in Europe [1]. Similar
to that for TTH, MIG prevalence appears to be higher
in women than men. Studies have reported that 6 % of
men and 17 % of women in Central America and Puerto

Table 2 Number and percentage of participants reporting
various primary headache characteristics

N (%)

Total (5038) 519(10.30)

Headache characteristic

Pulsating 66(12.72)

Aching 69(13.29)

Distending pain and tightening 270(52.02)

Others 114(21.97)

Attack duration

< 30 min 64(12.33)

30 min to 4 h(≥30 min and <4 h) 142(27.36)

4–72 h (≥4 h and <72 h) 43(8.29)

≥ 72 h 48(9.25)

Undetermined 222(42.77)

Associated symptoms

Nausea and/or vomiting 84(16.18)

Phonophobia and/or photophobia 165 (31.80)

Lacrimation/conjunctival injection 3(0.58)

Not reported 267(51.44)

Headache days

Occasional (<1 day/month) 216(41.62)

Episodic (>1 day/month& < 15 days/month) 112 (21.58)

Chronic (≥15 days/month) 94(18.11)

Attack everyday 97(18.70)

Headache aggravated by physical activity

Yes 104(20.10)

No 415(79.90)

Effect on daily life

Daily life was normal 267(51.45)

Part of daily life was affected 201(38.72)

Could not do anything 51(9.83)

Number of kinds of headache

One kind 366(70.52)

Two kinds or more 54(10.40)

Indeterminate 99(19.08)

Location of headache

Unilateral 254(48.95)

Bilateral 181(34.87)

Indeterminate 84(16.18)

Similar attack in family history

Yes 61(11.75)

No 369(71.10)

Indeterminate 89(17.15)

Table 2 Number and percentage of participants reporting
various primary headache characteristics (Continued)

VAS score

1–3(≥1&≤ 3) 313(60.30)

4–6(≥4&≤ 6) 158(30.44)

≥ 7 48(9.26)
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Rico [9],as well as 9 % of men and 29 % of women in
Turkey [25], experienced MIG. Peak age at onset of
MIG varies between countries. In China, peak age at on-
set of MIG was between 10 and 19 years for males, and
between 20 and 29 for females [18]. One study in
Taiwan observed peak MIG prevalence rates in males
between 20 and 29 years old, compared with peak rates
in females between the ages of 30 and 39 years [26]. In
Hong Kong, MIG prevalence peaked in 25- to 34-year-
old females and 45- to 54-year-old men [27],while rates
in Japan peaked during the fourth decade of life in
women and the second decade in men [28]. A study on
an American population found a bimodal distribution
for peak age at onset of MIG, noting peak periods of

25 and 50 years in women, and slightly later peaks in
men [29].
Many studies have found a decreased prevalence of

MIG in the elderly, and some have noted that MIG symp-
toms become more atypical in this population [19, 29–32].
Figures for MIG prevalence in the elderly include 4.6 %
among Italians, and 0.7 and 4.7 % among Chinese men
and women, respectively [21, 33]. Other studies in China
also found lower rates among older participants, ranging
between 0.27 and 0.76 % [34, 35]. One study, conducted in
Hong Kong, reported a 0.3 % MIG prevalence in an
elderly population [36].
In our study, we observed a 1-year MIG prevalence

of 0.85 %. A higher percentage of females (1.42 %)
experienced MIG symptoms than males (0.21 %). Epi-
demiological studies have reported that females have
a higher predisposition than males for both TTH and
MIG [37, 38], and females tend to have more head-
aches in all age groups [39].
When we examined the results of our questionnaire

according to age, we found that 1.15 % of 60–69 year
olds, 0.49 % of 70–79 year olds, and 0.69 % of participants
age 80 and older reported experiencing MIG. Prevalence
rates in our research are lower than many of the previ-
ously mentioned studies, but are similar to rates found in
other studies of elderly individuals in China [34, 35]. Thus,
our findings agree with the previous studies that observed
lower prevalence of MIG in elderly populations.
The global prevalence of CDH, a severely debilitating

diagnosis, has been reported as 1–2 % [1]. Unlike TTH
and MIG, a number of studies have found that the
prevalence of CDH increases steadily with age, and is
relatively frequent among the elderly [8, 19, 40–43].
In our study, 3.79 % of participants reported CH,

which is higher than the observed prevalence for both
TTH and MIG. We found a 1-year prevalence of 1.94 %
for males and 5.40 % for females. We also found a 1-

Table 3 Univariate analysis comparing variables significantly
associated with primary headache against healthy respondents

Healthy
participants

Participants with
primary headache

P value

n (%) n (%)

4519 519

Sex

Male 2241(49.6) 125(24.1) P < 0.001*

Female 2278(50.4) 394(75.9)

Age

60–69 2243(49.6) 290(55.9) P = 0.007*

≥ 70 2276(50.4) 229(44.1)

Education (years)

≤ 5 3040(67.3) 376(72.4) P = .017*

> 5 1479(32.7) 143(27.6)

Current smoker

Yes 1338(29.6) 86(16.6) P < 0.001*

No 3181(70.4) 433(83.4)

Currently drinks alcohol

Yes 1164(25.8) 62(11.9) P < 0.001*

No 3355(74.2) 457(88.1)

Widowed/separated

Yes 791(17.5) 79(15.2) P = 0.033*

No 3728(82.5) 440(84.8)

Social activities

Yes 793(17.5) 29(5.6) P < 0.001*

No 3726(82.5) 490(94.4)

Comorbidities

Hypertension 1520(33.6) 209(40.3) P = 0.003*

2999(66.4) 310(59.7)

Diabetes mellitus 337(7.5) 55(10.6) P = 0.011*

4182(92.5) 464(89.4)

Heart disease 631(14) 140(27) P < 0.001*

3888(86) 379(73)

*It has statistical significance

Table 4 Multivariate analysis of variables significantly associated
with primary headache compared with healthy respondents

B OR (95 % CI) P value

Sex – female 1.067 2.906(1.833–4.608) <0.01*

Age −0.157 0.854(0.607–1.202) 0.367

Education −0.138 0.871(0.608–1.247) 0.451

Smokes cigarettes −0.015 0.985(0.787–1.234) 0.896

Drinks alcohol −0.173 0.841(0.490–1.443) 0.530

Widowed/separated 0.317 1.373(0.877–2.148) 0.166

Engages in social activities 0.769 2.157(1.072–4.339) 0.031*

Hypertension 0.260 1.297(0.935–1.799) 0.120

Diabetes mellitus −0.056 0.946(0.553–1.618) 0.839

Heart disease 0.667 1.949(1.354–2.804) <0.01*

*It has statistical significance
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year prevalence of CH for study participants between 60
and 69 years old of 4.5 %, 3.43 % for 70 to 79 year olds,
and 2.4 % for those age 80 and older. These results sug-
gest that CH is more common than TTH and MIG
among the elderly. The results of our study also indi-
cated that women are more likely to have CH than men.

Table 8 Multivariate analysis of variables significantly associated
with MIGagainst healthy participants

B OR (95 % CI) P value

Age −0.780 0.458(0.143–1.470) 0.189

Sex – female 1.879 6.548(1.053–40.736) 0.044*

Drinks alcohol 0.391 1.479(0.237–9.219) 0.675

*It has statistical significance

Table 5 Univariate analysis comparing variables significantly
associated with TTH against healthy respondents

Healthy
participants

Participants
with TTH

P value

n (%) n (%)

4519 102

Sex

Male 2241(49.6) 33(32.4) 0.001*

Female 2278(50.4) 69(67.6)

Age

60–69 2243(49.6) 56(54.9) 0.293

≥ 70 2276(50.4) 46(45.1)

Education (years)

≤ 5 3040(67.3) 51(50) P < 0.001*

> 5 1479(32.7) 51(50)

Current smoker

Yes 1338(29.6) 23(22.5) 0.122

No 3181(70.4) 79(77.5)

Currently drinks alcohol

Yes 1164(25.8) 11(10.8) P < 0.001*

No 3355(74.2) 91(89.2)

Widowed/separated

Yes 791(17.5) 14(13.7) 0.320

No 3728(82.5) 88(86.3)

Social activities

Yes 793(17.5) 6(5.9) P = 0.002*

No 3726(82.5) 96(94.1)

Comorbidities

Hypertension 1520(33.6) 43(42.2) 0.072

2999(66.4) 59(57.8)

Diabetes mellitus 337(7.5) 17(16.7) 0.001*

4182(92.5) 85(83.3)

Heart disease 631(14) 40(39.2) P < 0.01*

3888(86) 62(60.8)

*It has statistical significance

Table 6 Multivariate analysis comparing variables significantly
associated with TTH against healthy participants

B OR (95 % CI) P value

Sex – female 0.305 1.356(0.604–3.043) 0.460

Education (>5 years) 0.707 2.028(1.016–4.048) 0.045*

Drinks alcohol −1.094 0.335(0.104–1.080) 0.067

Social activities 0.638 1.892(0.447–8.007) 0.386

Diabetes mellitus 0.586 1.797(0.718–4.497) 0.210

Heart disease 1.147 3.150(1.637–6.063) 0.001*

*It has statistical significance

Table 7 Univariate analysis comparing variables significantly
associated with MIG against healthy respondents

Healthy
participants

Participants
with MIG

P value

n (%) n (%)

4519 43

Sex

Male 2241(49.6) 5(11.6) P < 0.01*

Female 2278(50.4) 38(88.4)

Age

60–69 2243(49.6) 29(67.4) P = 0.02*

≥ 70 2276(50.4) 14(32.6)

Education (years)

≤ 5 3040(67.3) 33(76.7) P = 0.187

> 5 1479(32.7) 10(23.3)

Current smoker

Yes 1338(29.6) 10(23.3) P = 0.364

No 3181(70.4) 33(76.6)

Currently drinks alcohol

Yes 1164(25.8) 5(11.6) P = 0.035*

No 3355(74.2) 38(88.4)

Widowed/separated

Yes 791(17.5) 8(18.6) P = 0.85

No 3728(82.5) 35(81.4)

Social activities

Yes 793(17.5) 5(11.6) P = 0.309

No 3726(82.5) 38(88.4)

Comorbidities

Hypertension 1520(33.6) 15(34.9) P = 0.863

2999(66.4) 28(65.1)

Diabetes mellitus 337(7.5) 5(11.6) P = 0.301

4182(92.5) 38(88.4)

Heart disease 631(14) 8(18.6) P = 0.383

3888(86) 35(81.4)

*It has statistical significance
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However, unlike previous studies, we observed a decrease
in the prevalence of CH with age.
We also investigated the prevalence of headaches that

could not be classified based on the study participants’
responses. According to previously available data, the
prevalence of UNC in older individuals is higher than
rates for TTH and MIG [20]. In our research, 3.63 % of
participants reported symptoms of UNC. The 1-year
prevalence of UNC was greater in females (5.32 %) than
males (1.73 %). An analysis of UNC according to age
revealed that 3.60 % of 60 to 69 year olds, 3.74 % of 70
to 79 year olds, and 3.54 % of participants age 80 and
older experienced this category of headache.
Our data showed a greater prevalence of UNC than of

TTH or MIG. In our study, MIG included probable
MIG, and TTH included probable TTH based on the
criteria described in the ICDH-3-beta. However, a possi-
bility still existed that some probable migraine or TTH
was classified as UNC. One potential explanation for this
observation is that, as a result of lower average educa-
tion levels, the participants in our study may have had
difficulty in describing their symptoms. Alternative
explanations may be that because our study population
consisted of older individuals, their symptoms may be
atypical due to their more complex medical histories
compared with those in younger populations [20]. Females
exhibited a higher prevalence of unclassified headache
than males, whereas prevalence rates for this headache
were similar across different age groups.
Studies conducted on rural populations found lower

prevalence rates in Tanzania (23.1 %) [44], Ethiopia
(3 %) [45], and Ecuador (6.8 %) [46]. These findings may
be a result of the hard, physical labor that is common in
rural regions [47], as well as the normal or low body
mass indices that often characterize inhabitants of these
regions [48]. As previously mentioned, people in rural
areas tend to have less education than those in more
urban settings, leading to a decreased awareness of their
headache symptoms, particularly among women [49].
To date, few data exist regarding the association be-

tween education level and primary headache prevalence.
In our research, although the prevalence of primary
headache decreased with increasing levels of education,
the results were not statistically significant. Furthermore,
we found no statistically significant difference between
each subtype of headache (TTH, MIG, CH, and UNC)
and education level. It is possible that participants with
more education were able to recognize and control their
symptoms more effectively than those with less
education.
However, we observed that participants whose average

education level was greater than or equal to 5 years had a
greater predisposition for TTH than for MIG (p = 0.003),
CH (p < 0.001), and UNC (p < 0.001). Additionally, we

Table 9 Univariate analysis comparing variables significantly
associated with CH against healthy participants

Healthy
participants

Participants
with CH

P value

n (%) n (%)

4519 191

Sex

Male 2241(49.6) 46(24.1) P < 0.01*

Female 2278(50.4) 145(75.9)

Age

60–69 2243(49.6) 114(59.7) P = 0.007*

≥ 70 2276(50.4) 77(40.3)

Education (years)

≤ 5 3040(67.3) 138(72.3) P = 0.150

> 5 1479(32.7) 53(27.7)

Current smoker

Yes 1338(29.6) 36(18.8) P = 0.001*

No 3181(70.4) 155(81.2)

Currently drinks alcohol

Yes 1164(25.8) 23(12 %) P < 0.01*

No 3355(74.2) 168(88 %)

Widowed/separated

Yes 791(17.5) 33(17.3) P = 0.963

No 3728(82.5) 158(82.7)

Social activities

Yes 793(17.5) 14(7.3) P < 0.01*

No 3726(82.5) 177(92.7)

Comorbidities

Hypertension 1520(33.6) 81(42.4) P = 0.012*

2999(66.4) 110(57.6)

Diabetes mellitus 337(7.5) 25(13.1) P = 0.004*

4182(92.5) 166(86.9)

Heart disease 631(14) 48(25.1) P < 0.01*

3888(86) 143(74.9)

*It has statistical significance

Table 10 Multivariate analysis of variables significantly
associated with CH against healthy participants

B OR (95 % CI) P value

Age −0.227 0.797(0.495–1.282) 0.797

Sex – female 0.848 2.334(1.222–4.460) 0.01*

Engages in social activities 0.237 1.268(0.537–2.992) 0.588

Smokes cigarettes 0.013 1.013(0.841–1.220) 0.893

Drinks alcohol −0.323 0.724(0.325–1.611) 0.428

DM 0.502 1.651(0.856–3.186) 0.135

Heart disease 0.633 1.882(1.119–3.166) 0.017*

Hypertension 0.385 1.469(0.912–2.365) 0.108

*It has statistical significance
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observed an increased predisposition for TTH among par-
ticipants with an education level of five or more years
compared with healthy participants. Sleep disturbances,
not being married, and mental states such as stress, anx-
iety, depression, and fatigue have been identified as risk
factors for TTH [50]. It is believed that TTH disorders are
the body’s physiological expression of these mental factors.
Individuals with higher education levels may face greater
work-related stress and have to balance a higher number
of occupational and social responsibilities than people
with less education, leading to an increased risk of TTH.
Women exhibited a greater predisposition than men

for primary headache, MIG, CH and UNC. Women also
displayed a greater tendency than men to have TTH, but
the results of our multivariate regression analysis were
not significant. Owing to the relationship between TTH
and work-related stress, it is possible that the men in
our study experienced greater levels of work-related
stress, and, as a result, the prevalence of TTH between
the sexes was more similar than other forms of primary
headache.
We also found that respondents who had no social

activities were generally less predisposed than those with
social activities to primary headache and UNC. The re-
sults for the TTH data showed the same tendency, but did
not meet the criteria for significance in our multivariate
regression analysis. Participants with greater social de-
mands may experience higher stress, thus providing a pos-
sible explanation for our results.
We observed significant associations between heart

disease and a number of primary headaches, underscor-
ing the importance of cardiovascular health for neuro-
logical well-being. The participants with heart disease
had greater predispositions than healthy participants for
primary headache, TTH, CH and UNC.The results for
MIG showed the same trend but were not statistically
significant.
Previous studies have found that people who experi-

ence migraines have an increased risk of cardiovascular
disease [51]. Others have suggested that heart disease
may lead to headache, including migraine, as well as
cluster and tension headaches [52]. Winsvold et al.
found that both migraine and non-migraine headaches
are risk factors for cardiovascular disease [53]. Other
studies have observed an increased risk of coronary
artery disease among participants with migraines, al-
though the association is less definitive [54–57].
Additionally, those who had cluster headaches were

more likely to also have cardiovascular disease, especially
among smokers [58]. However, one review found that mi-
graine is not associated with heart disease [59]. Another
paper reported that although coronary artery disease
appeared to be more common in males with cluster head-
aches, the results were not statistically significant [60].

Table 12 Multivariate analysis of variables significantly
associated with UNC versus individuals with healthy
respondents

B OR (95 % CI) P value

Sex – female 0.991 2.695(1.396–5.2) 0.003*

Education (>5 years) −0.175 0.840(0.508–1.387) 0.495

Smokes cigarettes −0.193 0.824(0.394–1.725) 0.608

Drinks alcohol −0.038 0.963(0.437–2.124) 0.926

Engages in social activities 1.645 5.183(1.258–21.349) 0.023*

Heart disease 0.589 1.803(1.091–2.980) 0.022*

*It has statistical significance

Table 11 Univariate analysis comparing variables significantly
associated with UNC against healthy participants

Healthy
participants

Participants
with UNC

P value

n (%) n (%)

4519 183

Sex

Male 2241(49.6) 41(22.4) P < 0.01*

Female 2278(50.4) 142(77.6)

Age

60–69 2243(49.6) 91(49.7) P = 0.981

≥ 70 2276(50.4) 92(50.3)

Education (years)

≤ 5 3040(67.3) 154(84.2) P < 0.01*

> 5 1479(32.7) 29(15.8)

Current smoker

Yes 1338(29.6) 17(9.3) P < 0.01*

No 3181(70.4) 166(90.7)

Currently drinks alcohol

Yes 1164(25.8) 23(12.6) P < 0.01*

No 3355(74.2) 160(87.4)

Widowed/separated

Yes 791(17.5) 24(13.1) P = 0.124

No 3728(82.5) 159(86.9)

No social activities

Yes 793(17.5) 4(2.2) P < 0.001*

No 3726(82.5) 179(97.8)

Comorbidities

Hypertension 1520(33.6) 70(38.3) P = 0.196

2999(66.4) 113(61.7)

Diabetes mellitus 337(7.5) 8(4.4) P = 0.117

4182(92.5) 175(95.6)

Heart disease 631(14) 44(24) P < 0.01*

3888(86) 139(76)

*It has statistical significance
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Table 13 Comparison of variables in respondents with various subtypes of primary headache

Participants
with headache

Participants
with TTH

Participants
with MIG

Participants
with CH

Participants
with UNC

P value

n (%) n (%) n (%) n (%) n (%)

519 102 43 191 183

Sex

Male 125 33(32.4) 5(11.6) 46(24.1) 41(22.4) P = 0.052

Female 394 69(67.6) 38(88.4) 145(75.9) 142(77.6)

Age

60–69 290 56(54.9) 29(67.4) 114(59.7) 91(49.7) P = 0.098

≥70 229 46(45.1) 14(32.6) 77(40.3) 92(50.3)

Education (years)

≤ 5 376 51(50) 33(76.7) 138(72.3) 154(84.2) P < 0.001{1vs2 P = 0.003}
{1VS3 P < 0.001}
{1vs4 p < 0.001} {2vs3 p = 0.548}
{2vs4 p = 0.247} {3vs4 p = 0.005}

> 5 143 51(50) 10(23.3) 53(27.7) 29(15.8)

Current smoker 86 23(22.5) 10(23.3) 36(18.8) 17(9.3) P = 0.008* {1vs2 P = 0.926}
{1vs3 P = 0.452} {1vs4 P = 0.002}
{2vs3 P = 0.511}
{2vs4 P = 0.011} {3vs4 P = 0.008}

433 79(77.5) 33(76.6) 155(81.2) 166(90.7)

Drinks alcohol 62 11(10.8) 5(11.6) 23(12 %) 23(12.6) P = 0.977

457 91(89.2) 38(88.4) 168(88 %) 160(87.4)

Widowed/separated 79 14(13.7) 8(18.6) 33(17.3) 24(13.1) P = 0.612

440 88(86.3) 35(81.4) 158(82.7) 159(86.9)

Social activities 29 6(5.9) 5(11.6) 14(7.3) 4(2.2) P = 0.044*
{3vs4 p = 0.02} {2vs4 p = 0.004}
{1vs4 p = 0.104} {2vs3 p = 0.351}
{1vs3 P = 0.640} {1VS2 P = 0.233}

490 96(94.1) 38(88.4) 177(92.7) 179(97.8)

Comorbidities

Hypertension 209 43(42.2) 15(34.9) 81(42.4) 70(38.3) P = 0.719

310 59(57.8) 28(65.1) 110(57.6) 113(61.7)

Diabetes mellitus 55 17(16.7) 5(11.6) 25(13.1) 8(4.4) P = 0.005*
{1vs2 P = 0.440} {1vs3 P = 0.450}
{1vs4 P < 0.001} {2vs3 P = 0.796}
{2vs4 P = 0.066} {3vs4 P = 0.003}

464 85(83.3) 38(88.4) 166(86.9) 175(95.6)

Heart disease 140 40(39.2) 8(18.6) 48(25.1) 44(24) P = 0.007*
{1vs2 P = 0.011} {1vs3 P = 0.007}
{1vs4 P = 0.004} {2vs3 P = 0.365}
{2vs4 P = 0.446} {3vs4 P = 0.807}

379 62(60.8) 35(81.4) 143(74.9) 139(76)

*It has statistical significance
1, TTH; 2, MIG; 3, CH 4, UNC
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Our research supports previous studies that have ob-
served a relationship between heart disease and primary
headache, especially TTH, CH, and UNC. The mechan-
ism for this association is unknown, but a genetic basis
may exist. One study found a high degree of overlap in
genetic risk loci between migraine and coronary artery
disease. Migraine without aura and coronary artery disease
share common biological processes [61]. The vascular sys-
tem may contribute to primary headache pathogenesis,
but further research is needed to improve our understand-
ing of these disease processes.
There were several limitations in our research. Our

study was limited to a rural area of northern China, and
additional large prospective studies will be needed. Some
of our results require additional explanation. For example,
we are unable to explain the association between heart
disease and primary headache. More in-depth studies will
be needed in this area. We did not include potentially rele-
vant variables, such as physical activity, income, sleep
quality, body mass index, which may influence primary
headache prevalence and symptoms.

Conclusion
In a population older than 60 years of age in rural, northern
China, we found the 1-year prevalence of primary headache
was 10.30 %, of TTH was 2.02 %, of MIG was 0.85 %, of
CH was 3.79 %, and of UNC was 3.63 %. The prevalence of
all of these was much lower than those observed in previ-
ous studies examining prevalence rates in the general popu-
lation. The results of our study also indicated that women
are more likely to have primary headache than men. We
also found that although headache prevalence decreased
with advancing age, CH was frequent among the elderly.
Participants with higher education levels were more predis-
posed than healthy participants to TTH. The headache
symptoms among our elderly study population were gener-
ally moderate, and not severe. We also found that respon-
dents who did not participate in social activities had a
decreased predisposition for primary headache in general,
as well as for UNC. Lastly, we found that participants who
had heart disease were more likely than healthy participants
to experience primary headache, TTH, CH, and unclassi-
fied headache, although the reason for this was unclear.
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