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Research Article

Introduction

Headache disorders are very common. The global prevalence 
of active headache disorders is 52.0%, and these disorders are 
among the top five causes of disability-adjusted life years 
(DALYs).1,2 Primary headache, a dysfunctional disorder 
includes migraine, tension-type headache (TTH), trigeminal 
autonomic cephalalgia (TACs), and other primary-headache 
disorders.3Migraine and TTH are the most common forms of 

primary headache, with prevalences of 9.3% and 10.8% 
respectively, in China.4 In the 2019 Global Burden of Disease 
Study, migraine was reported as the second greatest contribu-
tor to neurological DALYs.5 Chronic headache, is defined as 
having headaches (TTH episodes and/or migraine attacks) on 
more than 15 days per month for over than 3 months, leading 
to higher comorbidity rates and significantly impacting dis-
ability scores.3,6 Chronic migraine (CM) is defined as having 
the features of migraine headache at least 8 days per month.3
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Depression is a common mental disorder, affecting an 
estimated 322 million people (4.4% of the global population) 
and accounting for 6.2% of the total disease burden in 2017.7 
A cross-sectional epidemiological study in 2019 found a 
weighted prevalence of depression at 6.8% in China.8 
Globally, depression was among the top ten causes of dis-
ability among individuals aged 10–49 years.1 According to 
the World Health Organization, anxiety disorders are preva-
lent psychiatric disorders, affecting approximately 264 mil-
lion people (3.6% of the global population) in 2017.9 In 
China the weighted prevalence of anxiety was 7.6%.8 
Anxiety disorders have debilitating effects on daily function 
and well-being and were the sixth greatest contributors to 
DALYs among individuals aged 10–24 years.1

The association between primary headache and depres-
sion/anxiety is well-established. A meta-analysis showed 
that the most frequent psychiatric comorbidities in partici-
pants with primary headaches were anxiety and depression.10 
Most of the included studies were recruited patients with 
only migraine. A bidirectional and dose relationship between 
migraine and depression/anxiety was also identified. 
Depression and anxiety tends to be more common in patients 
with migraine than in healthy controls.11 Data from the pop-
ulation-based Korean Headache-Sleep Study showed that 
participants with depression are at increased risk of migraine 
compared with that observed in participants without depres-
sion.12 A cross-sectional study in Taiwan found that higher 
migraine frequency correlates with higher anxiety and 
depression symptom scores.13 Few studies have reported on 
psychiatric comorbidity in TTH and TACs. Anxiety-related 
scores tend to be higher in children with TTH than in healthy 
controls.11 A cross-sectional, web-based, study using a vali-
dated questionnaire study found that cluster headache (CH) 
is associated with nearly three-fold increased odds of life-
time depression.14

However, the prevalence and clinical features of depres-
sion and anxiety in Chinese patients hospitalized for primary 

headache, considering all subtypes, remain unclear. We 
hypothesized that comparing patients with primary headache 
with and without depression/anxiety might reveal differences 
in some clinical features and that depression/anxiety might be 
more common in patients with chronic headache compared to 
those with episodic headache. This study provided a more 
comprehensive understanding of depression and anxiety in 
primary headache, thus helping to guide clinical practice.

Methods

Study design, registration, and patient consent

From October 2022 to September 2023, all consecutive 
patients with a diagnosis of primary headache attending one 
of eight China headache centers for the first time were invited 
to participate in the study. These headache clinics are located 
in the central, eastern, southern, and western parts of China. 
The selection method was voluntary enrollment. The study 
was approved by the Medical Ethics Committee of the 
Chinese PLA General Hospital (approval number: S2022-
302-01) and all participants gave informed consent.

Inclusion criteria were patients aged 18–75 years with pri-
mary headache with or without medication-overuse head-
ache (MOH) providing informed consent. Exclusion criteria 
were secondary headaches except MOH and an inability to 
answer the questionnaire.

Clinical evaluation

A WeChat mini-program was designed to collect data via a 
questionnaire. The mini-program contained a computerized 
clinical decision support system (CDSS) based on the criteria 
of the International Classification of Headache Disorders, 3rd 
edition.3,15 Before enrolling patients, doctors in all study cen-
ters were trained regarding the mini-program to ensure homo-
geneity of data entry. The questionnaire covered biographic 
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data, headache symptoms, quality of life (Headache Impact 
Test-6, HIT-6), symptoms of anxiety and depression (Patient 
Health Questionnaire-9, PHQ-9 and Generalized Anxiety 
Disorder-7, GAD-7), sleep quality (Pittsburgh Sleep Quality 
Index, PSQI), acute headache and prophylactic medications 
history, psychological history, anxiety/depression assess-
ment, and treatment history.

Headache was diagnosed through CDSS and further con-
firmed by two headache specialists. The categories included 
migraine (migraine without aura, MO; migraine with aura, 
MA; chronic migraine, CM; probable migraine, PM), TTH 
(episodic tension-type headache, ETTH; chronic tension-
type headache, CTTH; probable tension-type headache, 
PTTH), TACs and other primary headache disorders. 
Depression was defined as score of ≥10 on the depression 
items of the scale (PHQ-9), and anxiety as a score of ≥10 on 
the anxiety items (GAD-7).16 Insomnia was evaluated using 
PSQI, chose 5 as the cut-off.17

Evaluation of sample size

The sample size was estimated using confidence intervals for 
one proportion in the PASS 15 (NCSS, LLC, Kaysville, UT, 
USA). According to the previous studies globally, we esti-
mated the prevalence of depression and anxiety with primary 
headache in China were about 23% and 25%. At 95% confi-
dence level, confidence interval width of 5%, a cross-sec-
tional study comorbid depressive would require at least 1127 
patients. The proportion of patients with anxiety in primary 
headache should be investigated at least 1191. Considering 
the 90% questionnaire response rate, a total of at least 1324 
people should be investigated.

Statistical analysis

The SPSS 20.0 (IBM Corp., Armonk, NY, USA) and 
GraphPad Prism 8 (GraphPad Software Inc., Fay Avenue, La 
Jolla, USA) software packages were used for the statistical 
analyses and graph generation respectively. Levene’s test for 
homogeneity was conducted. Normally distributed data are 
presented as means ± standard deviations (SDs) and were 
compared between groups using the independent-samples 
t-test. Abnormally distributed data were analysed using the 
Kruskal–Wallis test to determine differences among the 
groups. Data presented as percentages were compared 
between groups using the Chi2 - tests. Two-sided p-values < 
0.05 were considered as statistically significant.

Results

In total, 2177 patients were screened at the eight study cen-
ters. Of these, 56 patients were age <18 or >75 years, 15 
patients did not fully understand the informed consent form 

because of their education level/language, eight patients 
were unwilling to participate, and data were lacking for 135. 
Ultimately, 1963 participants were analyzed.

Baseline characteristics

The characteristics of individuals with primary headache are 
shown in Table 1. The patients had migraine (1297, 66.1%), 
TTH (546, 27.8%), TACs (84, 4.3%), and other headaches 
(36, 1.8%). The mean age of all patients was 39.9 years and 
1435 (73.1%) were women. Regarding education level, 937 
(47.7%) participants had high school or less. The headache 
duration was 9.2 ± 9.0 years. The severity (pain score on a 
numerical rating scale, NRS) of headache was 5.9 ± 2.0. 
There was a family history of headache in 687 (35%) partici-
pants. The mean HIT-6 score in all patients was 58.8. There 
were 528 (26.9%) patients with mild (5 ≤ GAD-7 score ≤ 
9), 168 (8.6%) with moderate (10 ≤ GAD-7 score ≤ 14), 93 
(4.5%) with severe (15 ≤ GAD-7 score ≤ 19), and 29 (1.5%) 
with extremely severe (≥20) anxiety. Based on GAD-7 ≥ 
10, the prevalence of anxiety in primary-headache patients 
was 14.8% (290/1963). The corresponding rates of depres-
sion were 29.2%, 12.7%, 5.4%, and 2.0%, respectively. As 
depression was defined as PHQ-9 ≥ 10, its prevalence in 
primary-headache patients was 20.1%. 217(11.1%) had anxi-
ety/depression history and 184 (9.4%) patients had anxiety/
depression assessments previously (See the Table 1 for fur-
ther details).

Prevalence and clinical features of depression/
anxiety in primary headache

Compared to primary-headache patients without depression, 
those with both were more likely to be women, to accept 
prophylactic treatment, and to have more severe headache, 
higher HIT-6 scores, and comorbid insomnia (see Table 2 for 
details). The same was true for those with headache and anx-
iety, except those patients were also less educated (Table 3). 
No significant differences were found in the primary classi-
fication of headache between those with/without depression 
and those with/without anxiety (Figure 1).

Next, based on the criteria of the International 
Classification of Headache Disorders, 3rd edition, we subdi-
vided migraine and TTH by their frequency into episodic 
(EM) versus chronic (CM) migraine and chronic (CTTH) 
versus episodic (ETTH) TTH and compared their respective 
associations with depression/anxiety. The prevalence of 
depression did not differ between the EM and ETTH, CM 
and CTTH, and migraine and TTH groups. However, depres-
sion was significantly more common in the CM group vs the 
EM group (36.8% (75/204) vs 16.9% (185/1093)) and in the 
CTTH vs the ETTH (30.6% (64/209) vs 15.1% (51/337), 
both p < 0.001). See details in Figure 2.
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Figure 3 compares the corresponding results for those 
with/without anxiety. The rate of anxiety was significantly 
higher in the CM versus the CTTH group (28.9% (59/204) vs 
20.1% (42/209), p < 0.05), the CM vs the EM (28.9% 
(59/204) vs 12.3% (134/1093), p < 0.001) group, and the 
CTTH vs the ETTH (20.1% (42/209) vs 12.8% (43/337), 
p < 0.05) group. There were no other associations.

Prevalence of primary headache subtypes 
depending on the presence of depression/anxiety

Of 396 participants with both headache and depression, 157 
had MO, 75 had CM, 10 had MA, 18 had PM, 50 had ETTH, 
64 had CTTH, 1 had probable TTH, 14 had TACs, and 7 had 
other primary headache disorders. The prevalences of both 
CM and CTTH were significantly higher, whereas those of 
MO and ETTH were significantly lower, among depressive 
participants (Figure 4).

Of the 290 participants with anxiety, 112, 59, 7, 11, 46, 
42, 1, 9, and 3 had MO, CM, MA, PM, ETTH, CTTH, prob-
able TTH, TACs, and other primary headache disorders, 
respectively. CM and CTTH were again more prevalent, 
whereas MO was less common, in patients with both head-
ache and anxiety (Figure 4).

Discussion

This study explored the prevalence and clinical features of 
depression and anxiety in patients with primary headache 
who visited eight Chinese headache centers. Our main find-
ings are as follows. First, the prevalence of depression and 
anxiety in patients with primary headache was 20.1% and 
14.8%, respectively. Second, patients with both headache 
and depression or headache and anxiety were more likely to 
be women, have more severe headache, experience greater 
impacts on quality of life, undergo prophylactic treatments, 

Table 1. Characteristics of individuals with primary headache.

Variables
Total

(n = 1963)
Migraine
(n = 1297)

TTH
(n = 546)

TACs
(n = 84)

Others
(n = 36)

Age, years, Mean ± SD 39.9 ± 13.0 38.7 ± 12.4 43.1 ± 14.0 36.3.1 ± 10.3 41.0 ± 16.2
Gender, n (%)
Man 528 (26.9) 253 (19.5) 190 (34.8) 68 (81.0) 17 (47.2)
Woman 1435 (73.1) 1044 (80.5) 356 (65.2) 16 (19.0) 19 (52.8)
Educational level, n (%)
≤High school 937 (47.7) 576 (44.4) 298 (54.7) 39 (46.4) 24 (66.7)
>High school 1026 (52.3) 721 (55.6) 248 (45.3) 45 (53.6) 12 (33.3)
Headache duration, years, Mean ± SD 9.2±9.0 10.4±9.2 6.5±8.0 9.7±7.3 5.0±8.1
NRS, Mean ± SD 5.9 ± 2.0 6.3 ± 1.7 4.6 ± 1.6 8.0 ± 1.3 4.4 ± 2.0
Headache family history, n (%) 687(35.0) 521(40.2) 121 (22.4) 19 (22.6) 4a (11.1)
HIT-6, Mean ± SD 58.8 ± 12.0 61.1 ± 11.9 53.7 ± 10.4 63.0 ± 11.8 49.4 ± 11.5
Anxiety, n (%)
Mild 528 (26.9) 334 (25.8) 159 (29.1) 29 (34.5) 6 (16.7)
Moderate 168 (8.6) 106 (8.2) 53 (9.7) 7 (8.3) 2 (5.6)
Severe 93 (4.7) 71 (5.5) 20 (3.7) 2 (2.4) 0
Extremely severe 29 (1.5) 16 (1.3) 12 (2.2) 0 1 (2.7)
Depression, n (%)
Mild 573 (29.2) 378 (29.1) 165 (30.2) 23 (27.4) 8 (22.2)
Moderate 250 (12.7) 165 (12.7) 71 (13.0) 10 (11.9) 4 (11.1)
Severe 106 (5.4) 66 (5.1) 34 (6.2) 4 (4.8) 2 (5.6)
Extremely severe 40 (2.0) 29 (2.2) 10 (1.8) 0 1 (2.8)
Insomnia, n (%) 1151 (58.6) 750 (57.8) 339 (62.1) 42 (50.0) 20 (55.6)
MOH, n (%) 147 (7.5) 110 (8.5) 36 (6.6) 1 (1.2) 0
Headache prevention historyb, n (%) 207 (13.0) 148 (15.6) 36 (8.1) 20 (25.3) 3 (9.1)
Anxiety / depression history, n (%) 217 (11.1) 152 (11.7) 58 (10.6) 4 (4.8) 3 (8.3)
Anxiety / depression assessment history, n (%) 184 (9.4) 122 (9.4) 51 (9.3) 6 (7.1) 5 (13.9)
Anxiety / depression treatment history, n (%) 82 (37.8) 53 (34.9) 24 (41.4) 3 (75.0) 2 (66.7)

TTH: Tension-type headache; TACs: Trigeminal autonomic cephalalgias, NRS: numerical rating scale; MOH: Medication overuse headache; HIT-6 
Headache Impact Test.
aNew daily persistent headache two cases, Nummular headache 1 case, Primary stabbing headache1 case.
bData are missing for 369 (18.8%) patients.
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Table 2. Characteistics of depression in primary headache.

Variables

Participants  

Total
(n = 1963)

Without depression
(n = 1567)

With depression
(n = 396) p-value

Age, years, Mean ± SD 39.9 ± 13.0 39.9 ± 13.0 39.9 ± 13.0 0.953
Gender, n (%) 0.019
Man 528 (26.9) 440 (28.1) 88 (22.2)  
Woman 1435 (73.1) 1127 (71.9) 308 (77.8)  
Educational level, n (%) 0.059
≤High school 937 (47.7) 732 (46.7) 206 (52.0)  
>High school 1026 (52.3) 835 (53.3) 190 (48.0)  
Headache duration, years, Mean ± SD 9.2 ± 9.0 9.0 ± 8.8 9.9 ± 9.6 0.077
NRS, Mean ± SD 5.9 ± 2.0 5.7 ± 1.9 6.2 ± 1.9 <0.001
HIT-6, Mean ± SD 58.8 ± 12.0 58.1 ± 11.5 65.3 ± 8.5 <0.001
Headache groups, n (%) 0.817
Migraine 1,297 (66.1) 1037 (80.0) 260 (20.0)  
TTH 546 (27.8) 431 (78.9) 115 (21.1)  
TACs 84 (4.3) 70 (83.3) 14 (16.7)  
Others 36 (1.8) 29 (80.6) 7 (19.4)  
Insomnia, n (%) 1151 (58.6) 798 (50.9) 353 (89.1) <0.001
MOH, n (%) 147 (7.5) 91 (5.8) 56 (14.1) <0.001
Headache prevention history a, n (%) 207 (13.0) 152 (11.9) 55 (17.1) 0.014

TTH: Tension-type headache; TACs: Trigeminal autonomic cephalalgias; NRS: numerical rating scale; MOH: medication overuse headache; HIT-6: 
headache impact test.
aData are missing for 369 (18.8%) patients.

Table 3. Characteistics of anxiety in primary headache.

Variables

Participants  

Total
(n = 1963)

Without anxiety
(n =1673)

With anxiety
(n = 290) p-Value

Age, years, Mean ± SD 39.9 ± 13.0 39.7 ± 12.9 40.4 ± 13.5 0.464
Gender, n (%) <0.001
Man 528 (26.9) 475 (28.4) 53 (18.3)  
Woman 1435 (73.1) 1198 (71.6) 237 (81.7)  
Educational level, n (%) 0.002
≤High school 937 (47.7) 774 (46.3) 163 (56.2)  
>High school 1026 (52.3) 899 (53.7) 127 (43.8)  
Headache duration, years, Mean ± SD 9.2 ± 9.0 9.0 ± 8.8 9.8 ± 10.0 0.204
NRS, Mean ± SD 5.9 ± 2.0 5.8 ± 1.9 6.2 ± 1.9 0.001
HIT-6, Mean ± SD 58.8 ± 12.0 57.7 ± 12.8 62.4 ± 8.4 <0.001
Headache groups, n (%) 0.415
Migraine 1,297 (66.1) 1104 (85.1) 193 (14.9)  
TTH 546 (27.8) 461 (84.4) 85 (15.6)  
TACs 84 (4.3) 75 (89.3) 9 (10.7)  
Others 36 (1.8) 33 (91.7) 3 (8.8)  
Insomnia, n (%) 1151 (58.6) 890 (53.2) 261 (90.0) <0.001
MOH, n (%) 147 (7.5) 111 (6.6) 36 (12.4) 0.001
Headache prevention historya, n (%) 207 (13.0) 167 (12.5) 40 (15.4) 0.209

TTH: tension-type headache; TACs: trigeminal autonomic cephalalgias; NRS: numerical rating scale; MOH: medication overuse headache; HIT-6: headache 
impact test.
aData are missing for 369 (18.8%) patients.
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and have comorbid insomnia and MOH; those with anxiety 
were also less educated. Third, depression and anxiety were 
more common among those with CM than among those with 
episodic migraine (EM), and more common in those with 
chronic TTH (CTTH) than among those with episodic TTH 
(ETTH); anxiety was also more common among those with 
CM than those with CTTH. Finally, CM and CTTH were 
more prevalent in participants with depression/anxiety than 
in those without these conditions.

To the best of our knowledge, this study is the first to 
investigate the prevalence of depression and anxiety in 
patients hospitalized for all subtypes of with primary head-
ache in mainland China. In the Eurolight project, gathered 
population-based data on headache disorders and psychiatric 
disorders from 6624 participants of 10 EU countries, depres-
sion and anxiety were present in 6.9% and 19.1% of the sub-
jects with migraine, respectively, while we found respective 
prevalences of 20% and 14.9% in migraine.18 The prevalences 

Figure 1. Differences in the prevalence of depression and anxiety among groups by headache subtype. a.Differences in the prevalence 
of depression  among groups by headache subtype. b. Differences in the prevalence of anxiety among groups by headche subtype.
TTH: tension-type headache; TACs: trigeminal autonomic cephalalgia.

Figure 2. Differences in the prevalence of depression between groups by headache type and frequency. a. Compared the prevalence of 
depression between groups by headache type. b. The difference in the prevalence of depression between groups by headache frequency.
EM: episodic migraine; ETTH: episodic tension-type headache; CM: chronic migraine; CTTH: chronic tension-type; TTH: tension-type headache.
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of depression and anxiety in patients with TTH in the 
Eurolight project were 4.5% and 12.1%, respectively; in our 
study, the prevalences were 21.1% and 15.6%, respectively.18 
A cross-sectional study on comorbidities in patients with 
migraine in Japan shown depression and anxiety comorbidity 
rates of 22.2% and 14.6% respectively, which is similar to our 
study.19 A meta-analysis reported depression and anxiety 
comorbidity rates of 23% and 25% respectively, in patients 
with primary headache patients; whereas the rates were 
20.1% and 14.8% in our study.10 Most studies on the co-prev-
alence of primary headache and psychiatric comorbidities 
have focused on migraine. Previous studies have summarized 
the literature, citing depression to be 2.2- to 4.0-fold more 

likely to occur in patients with migraine compared with the 
general population.20 Consistent with their results, we found 
depression to be 2.9-fold more prevalent in patients with 
migraine (20%) compared with the general population 
(6.8%). Anxiety disorders are 2.0- to 5.0-fold more prevalent 
in patients with migraine than in the general population.21 In 
this study, anxiety was approximately 2.0-fold more prevalent 
in patients with migraine (14.9%) compared with the general 
population (7.6%). A study of 10 Italian Headache Centers 
found that the prevalences of depression and anxiety in 
patients with TTH were 36.4% and 52.5%, respectively; in 
our study, the prevalences were 21.1% and 15.6%, respec-
tively.22 A previous study reported that the the rates of 

Figure 3. Comparison of the prevalence of anxiety between groups by headache type and frequency. a. Comparison of the prevalence 
of anxiety between groups by headache type. b. The differences of the prevalence of anxiety between groups by headache frequency.
EM: episodic migraine; ETTH: episodic tension-type headache; CM: chronic migraine; CTTH: chronic tension-type; TTH: tension-type.

Figure 4. Differences in headache type according to the presence of depression/anxiety. a. Differences in headache type according to 
the presence of depression. b. Differences in headache type according to the presence of anxiety.
CM: chronic migraine; MO: migraine without aura; MA: migraine with aura; PM: probable migraine; CTTH: chronic tension-type headache; ETTH: episodic 
tension-type headache; PTTH: probable tension-type headache; TACs: trigeminal autonomic cephalalgia.
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depression and anxiety were 6.3% and 15.6%, respectively in 
episodic CH, and were both 11.8% in chronic CH. In our 
study, the prevalences of depression and anxiety in patients 
with TACs were 16.7% and 10.7%, respectively.23 The differ-
ences among studies may result from differences in ethnicity, 
sample sizes, the inclusion and diagnostic criteria, and hetero-
geneity among the studies.

We found that only 11.1% of the participants with primary 
headache had a history of anxiety or depression and 9.4% of 
the participants had undergone previous psychological assess-
ment, indicating that primary headache with comorbid depres-
sion/anxiety was often overlooked. Cross-sectional and 
longitudinal studies have reported mood disorders, especially 
depression, as an independent risk factor for early migraine 
development and as presenting with worse prognosis.24 
Meanwhile, depression and anxiety significantly impact the 
quality of life and increase the financial burden on patients with 
episodic and chronic headaches.25,26 Early detection and inter-
vention for depression and anxiety are essential for managing 
patients with headache. Antidepressants have proven effective 
and are first-choice drugs for the prophylactic treatment of 
patients with primary headache with comorbid depression.27,28

We also found that females with primary headache were 
more susceptible to depression or anxiety. This finding aligns 
with the general epidemiology of depression and anxiety, 
which indicates that these conditions are more common among 
women than among men.8 Depressive disorders ranked among 
the top ten causes of DALYs for females but not for males 
aged 10–74 years. Anxiety disorders are among the top ten 
causes of DALYs for females aged 10–49 years.1 The underly-
ing biological factors and mechanisms contributing to these 
differences remain largely unknown. Psychopathological find-
ings suggest that brain structure and function vary with natu-
rally-cycling ovarian hormones.29,30 Additionally, anxiety was 
strongly associated with education level, with those having 
less education being more susceptible. While some studies 
have found a positive impact of education on mental well-
being, this impact is potentially mediated through better physi-
cal health and improved health behavior and knowledge.31 
Furthermore, we found that those with headache concomitant 
with depression or anxiety tended to have more severe head-
aches and a greater headache impact compared with those 
without these comorbidities. These results are consistent with 
population-based studies and findings from patients with 
headache referred to headache specialists.12,32

Notably, the rate of comorbid depression and anxiety was 
higher in patients with CM or CTTH than in those with EM or 
ETTH, suggesting that there is a dose–response relationship 
between the two disorders and indicating that severe primary 
headache is associated with a more robust association with 
depression/anxiety. This finding is consistent with previous 
studies. The Migraine in America Symptoms and Treatment 
Study indicated that increasing monthly migraine frequency 
days was associated with increased risks of anxiety and depres-
sion, and higher headache frequency and severity correlate 

with a heavier burden of psychiatric comorbidities in 
migraineurs.33,34 A population-based study of TTH found that 
mental health component scores were lower in patients with 
pure CTTH, followed by chronic coexisting headache, EM 
with or without ETTH, and pure ETTH compared to those 
without headache.35 We also found that patients with CM had a 
higher comorbid anxiety rate than those with CTTH. Similar to 
our findings, a study comparing the quality of life in patients 
with CM and CTTH showed that somatic anxiety subscale 
score of the Hamilton Anxiety Rating Scale was higher in the 
migraine group than in the TTH group.36 Simultaneously, 
depression and anxiety group had a higher ratio of patients with 
CM and CTTH. Depression and anxiety are associated with 
more severe symptoms, more frequent attacks, and chronic 
headaches, and a higher tendency of medication overuse.37,38

The comorbidity between depression/anxiety and 
chronic headache indicates that the pathophysiology of 
these disorders may share several, common mechanisms. 
The anterior cingulate cortex (ACC) is a key structure 
involved in various higher brain functions, such as nocicep-
tion, chronic pain, cognition, and emotions.39 Increasing 
evidence from both clinical and rodent studies revealed that 
ACC activation contributes to chronic migraine. Atypical 
functional connectivity is found between ACC and pain-
facilitating, pain-inhibiting regions in CM and rat model of 
recurrent headache.40 The synaptic plasticity that may 
underlie this effect is one form of long-term potentiation 
(LTP) in the ACC which is triggered by the activation of 
N-methyl-D-aspartate (NMDA) receptors sustains the 
affective component of the pain state and another form of 
LTP which is triggered by the activation of kainate recep-
tors may contribute to pain-related anxiety.41 Neuroimaging 
studies have also implicated the dysregulation of both 
hypothalamic and thalamic pathways as a possible cause of 
this comorbidity.24 Similarly, the altered hypothalamic–
pituitary–adrenal axis and neurolimbic network may also 
contribute to this comorbidity.38 In addition, migraine can 
be treated with drugs acting on the serotonin system, such 
as triptans (i.e. painkillers), serotonin and noradrenaline 
reuptake inhibitors, and tricyclic antidepressants.38 This 
suggests that neurotransmitters may play a key role in the 
pathophysiology of such comorbidity.

This study has several strengths. First, we included a large 
sample from eight Chinese headache centers. Second, a uniform 
questionnaire was administered in the clinic by trained doctors. 
However, our study also had some limitations. Firstly, as the 
patients seen at the clinics were not selected based on random 
sampling, they may not be representative of all patients with 
primary headache in China. Second, a diagnosis focusing on the 
most problematic headache features may neglect combinations 
of multiple headache types within the same patient cohort. 
Finally, the PHQ-9, GAD-7, and PSQI are screening instru-
ments for depression and anxiety rather than diagnostic tools, 
which may lead to underestimation of the prevalences of both 
disorders.
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Conclusions

The prevalence of depression and anxiety in Chinese patients 
hospitalized with primary headache was 20.1% and 14.8%, 
respectively. Depression and anxiety in primary headache 
were strongly associated with sex, severe headache, being on 
disability, insomnia and MOH. Depression and anxiety were 
more common in patients with chronic than episodic head-
ache, and more chronic headache contained in the comorbid 
depression/anxiety group. Depression and anxiety in primary 
headache disorders are inadequately diagnosed in China. To 
improve the health of primary headaches, screening for 
depression and anxiety should be performed early.
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