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Headache as a Cardinal Symptom of  Coronavirus Disease 
2019: A Cross-Sectional Study

Javier A. Membrilla, MD; Íñigo de Lorenzo, MD; María Sastre, MD; Javier Díaz de Terán, MD

Objective.—To describe the semiology of pain and its associated features in patients with coronavirus disease 2019 (COVID-
19) and headache presenting to the emergency department who do not require urgent services.

Background.—Headache is one of the most frequent neurological symptoms reported in case series, epidemiological studies, 
and meta-analyses of COVID-19, with a prevalence ranging from 8 to 71.1%. Studies addressing the semiology of these head-
aches are lacking.

Methods.—We conducted a cross-sectional study in the emergency department of a tertiary hospital. Patients classified 
according to the Manchester Triage System as standard and non-urgent and those fulfilling the criteria for probable or con-
firmed COVID-19 according to World Health Organization guidelines who presented with headache were included. A standard-
ized questionnaire was used for data collection.

Results.—Of the 145 confirmed and probable COVID-19 patients, 99 (68.3%) reported headache. A total of 54/99 (54.5%) 
were classified with probable COVID-19 and 45/99 (45.5%) with confirmed COVID-19. The mean age (44.7 ± 11.8 vs 40.4 ± 10.7, 
P  =  .061), sex distribution (35/54 [64.8%] vs 28/45 [62.2%] female, P  =  .768), and headache comorbidity (19/54 [35.2%] vs 
17/45 [37.8%], P  =  .789) were similar between the probable and confirmed COVID-19 groups, along with other medical co-
morbidities and laboratory data. Patients with confirmed COVID-19 showed a higher incidence of anosmia (21/54 [38.9%] vs 
28/45 [62.2%], P  =  .021) and pneumonia (10/54 [18.5%] vs 18/45 [40%], P  =  .018), headache at onset (32/54 [59.3%] vs 39/45 
[86.7%], P  =  .002), and hospital admission (0/54 [0%] vs 2/45 [11.1%], P  =  .017). In most cases, the headache appeared si-
multaneously with other COVID-19 symptoms (57/99, 57.6%). It was bilateral (86/99, 86.9%), frontal or holocranial (34/99, 
34.3% each) in location and intense (60/99, 60.6%, reported a visual analog scale [VAS] score ≥7). A total of 39/99 (39.4%) 
identified triggers, most commonly fever. The most frequent aggravating factors were physical activity (45/99, 45.5%) and 
coughing (43/99, 43.4%). Patients showed a propensity toward prostration (41/99, 41.4%), photophobia (29/99, 29.3%), and 
phonophobia (27/99, 27.3%). Partial (53/99, 53.5%) or total (26/99, 26.3%) responses to first-step analgesics were reported. A 
total of 25/99 (25.3%) patients had a prior history of migraine, presenting with headache different from the usual in 23/25 
(92.0%) patients. Individuals with migraine were more likely to have earlier (headache at onset of the respiratory symptoms in 
24/25 [96.0%] vs 57/74 [77.0%], P  =  .023 [95% CI: 0.067, 0.313]), longer (>24  hours of pain in 20/25 [80%] vs 25/74 [33.8%], 
P  <  .001 [95% CI: 0.272, 0.652]), and more intense (VAS score ≥5 in 25/25 [100%] vs 63/74 [85.1%], P  =  .043 [95% CI: 
0.057, 0.213]) headaches than patients without migraine.

Conclusions.—Headache is a very prevalent COVID-19 symptom among patients presenting to the emergency room, most 
frequently presenting as holocranial or bifrontal moderate to severe, and pressing quality headache. Individuals with migraine 
tend to present with earlier, longer, and more intense headaches.
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INTRODUCTION
Coronaviruses (CoVs) are pathogens that mainly 

affect the respiratory tract, causing outbreaks of epi-
demic potential. The novel CoV (severe acute respira-
tory syndrome coronavirus 2 [SARS-CoV-2]) was first 
described in December 2019 and was declared a pan-
demic by the World Health Organization (WHO) on 
March 11, 2020.1 This pandemic has particularly hit 
Spain, which together with the United States and Italy, 
led the ranking of countries with the highest number of 
cases and deaths at the time this study was conducted.2

SARS-CoV-2 can cause a highly diverse spectrum 
of diseases (coronavirus disease 2019 [COVID-19]) 
ranging from asymptomatic infection to acute respira-
tory distress syndrome. The most common symptoms 
at onset are fever, cough, arthromyalgia, dyspnea, and 
fatigue. Other symptoms such as sputum production, 
headache, hemoptysis, and diarrhea have also been 
reported.3

The neurotropism of human CoVs has been ad-
dressed in several studies. The main potential mech-
anisms of neurological damage are parainfectious 
demyelination, encephalopathy in the context of sep-
sis,4 and direct central nervous system (CNS) infection. 
It has been hypothesized that CNS invasion occurs ei-
ther by neuron-neuron transmission or blood-barrier 
disruption (due to cytokine storm syndrome leading to 
a hematogenic pathway). Other CoVs have been iso-
lated in the CNS, both in animal models and clinical 
scenarios.5-8

Neurological manifestations are common among 
COVID-19 patients. Anosmia and ageusia (present 
in up to 85.6 and 88.0% of the patients), headache 
(6.4-32.0%), and myalgia (11-52%) are frequently re-
ported neurological symptoms, followed by confusion 

(9.0%), dizziness (9.0%), seizures (7.0%), and stroke.9-14 
Unusual cases of acute parainfectious myelitis,15 acute 
necrotizing encephalitis,16 acute disseminated enceph-
alomyelitis,17 and axonal or demyelinating polyra-
diculoneuropathies,18-20 have been reported without 
microbiological confirmation in cerebrospinal fluid 
(CSF). Currently, case of meningoencephalitis with 
positive SARS-CoV-2 reactive polymerase chain reac-
tion (PCR) is the only evidence of the presence of this 
virus in the CNS.21 In a meta-analysis of 3062 cases, 
15.4% of COVID-19 patients presented with head-
ache.22 Since most of the patients did not undergo 
specific neurologic assessments, some neurological syn-
dromes might have been underdiagnosed.

The International Classification of  Headache 
Disorders, 3rd edition (ICHD-III) includes acute 
headache attributed to systemic viral infection (code 
9.2.2.1),23 whose criteria can be applied to define 
headache caused by influenza and common cold vi-
ruses (mainly rhinoviruses and other CoVs). These 
viral infections can cause headaches in over 60% of 
cases.24 Regarding COVID-19, in a large cohort of 
symptomatic healthcare workers tested for SARS-
CoV-2, headache was present in 71.1% of  SARS-
CoV-2 positive individuals and was associated with 
test positivity (OR 3.5, P  <  .001).25 However, the 
description of  COVID-19-related headache fea-
tures in clinical practice is lacking and the effects of 
COVID-19 on patients with a previously diagnosed 
headache are still unknown. Recently, a headache 
specialist neurologist reported his own experience as 
a COVID-19 patient, describing a multiphasic course 
starting with a diffuse pain related to fever, followed 
by headache associated with a cough, bilateral pain 
with pressing quality, and a moderate expansive 
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headache associated with neck stiffness, photopho-
bia, and worsening with postural changes and phys-
ical activity.26 In addition, a study using a survey to 
investigate the characteristics of  COVID-19-related 
headache in healthcare workers has been published, 
in which throbbing pain appeared most frequently in 
individuals with migraine.27

We hypothesized that COVID-19-related headache 
might be one of the most frequent symptoms of the 
infection and can have a more severe presentation in 
patients with migraine. We aimed to describe the se-
miology of pain and associated symptoms in patients 
with COVID-19-related headache in a clinical setting 
who visit the emergency department but do not require 
urgent services. Our second aim was to determine the 
effect of headache attributed to COVID-19 on patients 
with a previous history of migraine in the same clinical 
setting.

METHODS
Design.—According to International Recommenda-

tions for Observational Studies, items on the Strength-
ening the Reporting of Observational Studies in Epi-
demiology checklist were followed for this study.28 This 
was a cross-sectional study carried out in the city of 
Madrid, Spain, in a tertiary hospital highly affected by 
COVID-19. The inclusion period ranged from March 
31 to April 27, 2020, when the disease was at its peak 
in our country. All the procedures were reviewed and 
approved by the local Ethics Committee for Clinical 
Research (PI-4148), and written informed consent was 
obtained from all patients.

Study Population and Eligibility.—Patients attend-
ing the emergency department of our hospital were 
included if  they met all of the following inclusion 
criteria: (1) patients classified by the Manchester Tri-
age System29 as priority levels 5 (non-urgent) and 
4 (standard); (2) fulfilled the criteria for a “probable 
COVID-19 case” or “confirmed COVID-19 case” ac-
cording to the WHO guidance on global surveillance 
for COVID-19;30 (3) and presented with headache 
alongside other COVID-19-related symptoms. Patients 
presenting any condition requiring an emergency diag-
nostic or therapeutic intervention were excluded.

All the patients underwent thoracic imaging 
(chest radiography or computerized tomography, 

depending on the clinical suspicion and availability). 
Microbiological testing for SARS-CoV-2 was per-
formed by PCR using samples obtained from naso-
pharyngeal swabs if  the patient was ≥60 years old or 
presented with significant comorbidities (high blood 
pressure, diabetes mellitus, chronic renal insufficiency, 
liver disease, cancer, ischemic heart disease, chronic ob-
structive pulmonary disease, or immunosuppression). 
Younger patients without these comorbidities under-
went microbiological testing if  chest imaging showed 
radiological signs compatible with COVID-19 or if  
they were healthcare workers, according to the national 
government recommendations at the time this study 
was developed.31

Data Collection.—A headache specialist designed 
a structured questionnaire containing the main semi-
ological aspects of headache. Convenience sampling 
was used to maximize resources. Demographic data, 
anthropometric measures, and prior history of de-
pression, anxiety, or headache were also recorded. The 
questionnaire included headache features such as lo-
cation, intensity measured by the visual analog scale 
(VAS), quality and duration of pain, associated symp-
toms, possible triggers and chronological relationship 
with other COVID-19 symptoms (whether headache 
was present at the time of onset of fever and respirato-
ry symptoms). The VAS variable was categorized into 
2 groups: mild (VAS score <5) and moderate-to-severe 
(VAS score ≥5). The presence of anosmia and pneu-
monia, and the oxygen saturation were recorded. Fol-
lowing our Emergency Department protocol, labora-
tory analysis was not performed in all patients. Apart 
from laboratory data, there were no missing data. All 
patients were classified as confirmed COVID-19 cas-
es (laboratory confirmation: positive SARS-CoV-2 
PCR) or probable COVID-19 cases (suspected case for 
whom testing could not be performed) as per WHO 
guidelines. A suspected case was a patient with acute 
respiratory illness, fever and at least 1 sign/symptom of 
respiratory illness, residing in a location where commu-
nity transmission of COVID-19 was reported, as is the 
case in Spain. Patients with pneumonia, epidemiolog-
ical contact history, and typical laboratory findings 
(such as lymphopenia and high lactate dehydrogenase 
[LDH])32 were classified with probable COVID-19 
even if  PCR was negative (contemplating the possibil-
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ity of a false-negative result) and no other etiology of 
pneumonia was found.

Statistical Analysis.—No statistical power calcu-
lation was performed before the study. The sample 
size was based on our previous experience with this 
design. Nominal variables were reported as percent-
ages and compared using a chi-square or Fisher’s 
exact test, when applicable. A 2-tailed Kolmogor-
ov-Smirnov test was applied to examine whether the 
ratio variables followed a Gaussian distribution. Ratio 
variables were reported as mean ± standard deviation 
(SD) if  they followed a Gaussian distribution; other-
wise, they were represented as median ± interquartile 
range [p25-p75] (IR). A 2-tailed Mann-Whitney U-test 
was used to compare the differences between ordinal 
variables in 2 independent groups (personal history of 
migraine and no previous headache). Bivariate cor-
relation between VAS score and laboratory parameters 
were studied using the Spearman’s test. The statistical 
significance was set at P < .05. Data analysis was per-
formed using the Statistics Package for Social Science 
(SPSS 23.00 – IBM Inc., USA).

RESULTS
A flowchart describing the patient selection and 

exclusion process is shown in Figure 1. A total of 145 
participants were identified with probable or con-
firmed COVID-19 during the recruiting period. A total 
of 99 (68.3%) of the 145 participants reported head-
ache as a COVID-19-related symptom. Among the 
99 patients, 45 (45.5%) were confirmed cases and 54 
(54.5%) were probable cases. In the probable COVID-
19 group, 10 patients had a negative PCR, but with 
highly suggestive SARS-CoV-2 findings (false-negative 
PCR) and 45 participants did not undergo microbio-
logical testing. Anosmia was present in 49/99 (49.5%) 
participants. 63/99 (63.6%) were women. The mean age 
was 42.7 ± 11.5 years, ranging from 21 to 70 years. A 
personal history of headache comorbidity was found 
in 33/99 patients (33.3%), the most common being mi-
graine in 25/99 (25.3%) patients. Epidemiological and 
clinical data of patients presenting with and without 
headache are displayed in Table 1. The same informa-
tion together with headache-related data was com-
pared between probable and confirmed COVID-19 
patients presenting with headache, as shown in Table 2.

When Does COVID-19-Related Headache Start, 
Where Does the Pain Localize, How Much Does It Hurt, 
How Does It Feel, and How Long Does It Last?—Head-
ache was present before other COVID-19 symptoms in 
24/99 (24.2%), at the same time in 57/99 (57.6%), and 
after respiratory syndrome onset in 18/99 (18.2%) pa-
tients. Comparative data between patients with a head-
ache before other COVID-19 symptoms and headache 
at the same time or after other symptoms did not show 
statistically significant differences in comorbidity, in-
cidence of pneumonia, laboratory data, outcome, or 
other headache-related variables (see Table  3 for fur-
ther information). Regarding the laterality of pain, 
a clear predominance of bilateral headache was ob-
served, presenting in 86/99 patients (86.9%). The pain 
was most frequently located as frontal or holocranial, 
each of them presenting in 34/99 (34.3%) patients. Oth-
er frequent pain sites were the parietal region in 12/99 

Fig. 1.—Flowchart of patient selection and exclusion.
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Table 1.—Epidemiological Information, COVID-19-Related Data and Clinical Outcome of  Included Patients With and 
Without Headache

Probable or Confirmed COVID-19  
Without Headache (n = 46)

Probable or Confirmed COVID-19 
With Headache (n = 99) P

Age (mean ± SD) 52.9 ± 16.3 42.7 ± 11.5 <.001
Female 27/46 (58.7%) 36/99 (36.4%) .568
Headache comorbidity 3/46 (6.5%) 33/99 (33.3%) <.001

Migraine 3/46 (6.5%) 25/99 (25.3%) .007
With aura 3/3 (100.0%) 12/25 (48.0%) .226
Without aura 0/3 (0%) 13/25 (52.0%) .226

TTH 0/46 (0%) 4/99 (4.0%) .307
Undiagnosed headache 0/46 (0%) 2/99 (2.0%) >.999
Secondary headache 0/46 (0%) 2/99 (2.0%) >.999

Other comorbidities
Hypertension 15/46 (32.6%) 15/99 (15.2%) .016
Diabetes mellitus 1/46 (2.2%) 3/99 (3.0%) .769
Dyslipidemia 13/46 (28.3%) 11/99 (11.1%) .010
Stroke 1/46 (2.2%) 0/99 (0%) .141
Epilepsy 0/46 (0%) 0/99 (0%) —
Multiple sclerosis 0/46 (0%) 0/99 (0%) —
Alzheimer’s disease 0/46 (0%) 0/99 (0%) —
Parkinson’s disease 0/46 (0%) 0/99 (0%) —
Other neurological condition 1/46 (2.2%) 1/99 (1.0%) .576
Cardiopathy 1/46 (2.2%) 1/99 (1.0%) .576
Respiratory disease 8/46 (17.4%) 0/99 (0%) .215
Hepatopathy 4/46 (8.7%) 1/99 (1.0%) .035
Cancer 1/46 (2.2%) 2/99 (2.0%) >.999
Immunosuppression 3/46 (6.5%) 1/99 (1.0%) .094

COVID-19-related clinical data
Confirmed COVID-19 16/46 (34.8%) 45/99 (45.5%) .226
Symptoms (aside from headache)

Fever 29/46 (63.0%) 76/99 (76.8%) .085
Cough 33/46 (71.7%) 74/99 (74.8%) .701
Dyspnea 26/46 (56.5%) 54/99 (54.5%) .824
Odynophagia 6/46 (13.0%) 39/99 (39.4%) .001
Asthenia 22/46 (47.8%) 60/99 (60.6) .148
Thoracic pain 10/46 (21.7%) 55/99 (55.6%) <.001
Myalgia 16/46 (34.8%) 65/99 (65.7%) <.001
Anosmia 12/46 (26.1%) 49/99 (49.5%) .008
Another neurological symptom 0/46 (0%) 0/99 (0%) —

SatO2 (mean ± SD) 95.9 ± 1.8 96.7 ± 1.3 .002
Pneumonia 21/46 (45.7%) 28/99 (28.3%) .040

Unilateral 8/21 (38.1%) 13/28 (46.4%) .771
Bilateral 13/21 (61.9%) 15/28 (53.6%) .771
CURB-65 = 0-1 20/21 (95.2%) 27/28 (96.4%) >.999
CURB-65 = 2 1/21 (4.8%) 1/28 (3.6%) >.999
CURB-65 = 3-5 0/21 (0%) 0/28 (0%) —
PSI = 1-2 17/21 (81.0%) 26/28 (92.9%) .381
PSI = 3 4/21 (19.1%) 2/28 (7.1%) .381
PSI = 4-5 0/21 (0%) 0/28 (0%) —

Laboratory data (mean ± SD)
Lymphocytes (n = 67) 1472.9 ± 821.5 (n = 24) 1956.4 ± 821.2 (n = 43) .024
C-reactive protein (n = 66) 261.96 ± 395.47 (n = 24) 85.52 ± 190.5 (n = 42) .017
Fibrinogen (n = 65) 560.9 ± 221.9 (n = 24) 448.6 ± 281.8 (n = 41) .100
d-dimer (n = 61) 507.4 ± 103.6 (n = 24) 1324.8 ± 4453.1 (n = 37) .428
LDH (n = 64) 276.8 ± 83.3 (n = 24) 235.9 ± 75.7 (n = 40) .048

Outcome
Ambulatory 32/46 (69.6%) 91/99 (91.9%) <.001
Hotel admission 0/46 (0%) 3/99 (3.0%) .552
Hospital admission, ICU not required 14/46 (30.4%) 5/99 (5.0%) <.001
Hospital admission, ICU required 0/46 (0%) 0/99 (0%) —
Death 0/46 (0%) 0/99 (0%) —

ICU = intensive care unit; LDH = lactate dehydrogenase; PSI = pneumonia severity index; SatO2 = oxygen saturation; SD = standard 
deviation; TTH = tension-type headache; — = inconclusive results.
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Table 2.—Epidemiological Information, COVID-19-Related Data, Clinical Outcome and Headache Related Variables of 
Patients With Headache and Probable or Confirmed COVID-19

Probable COVID-19  
(n = 54)

Confirmed COVID-19  
(n = 45) P

Age (mean ± SD) 44.7 ± 11.8 40.4 ± 10.7 .061
Female 35/54 (64.8%) 28/45 (62.2%) .768
Headache comorbidity 16/54 (29.63%) 17/45 (37.8%) .789

Migraine 13/54 (24.1%) 12/45 (26.7%) .767
With aura 10/13 (76.9%) 2/12 (16.7%) .032
Without aura 3/13 (23.1%) 10/12 (83.3%) .014

TTH 2/54 (3.7%) 2/45 (4.4%) .852
Undiagnosed headache 1/54 (1.9%) 1/45 (2.2%) .896
Secondary headache 0/54 (0%) 2/45 (4.4%) .204

Other comorbidities
Hypertension 7/54 (12.9%) 8/45 (17.8%) .506
Diabetes mellitus 2/54 (3.7%) 1/45 (2.2%) .669
Dyslipidemia 9/54 (16.7%) 2/45 (4.4%) .054
Stroke 0/54 (0%) 0/45 (0%) —
Epilepsy 0/54 (0%) 0/45 (0%) —
Multiple sclerosis 0/54 (0%) 0/45 (0%) —
Alzheimer’s disease 0/54 (0%) 0/45 (0%) —
Parkinson’s disease 0/54 (0%) 0/45 (0%) —
Other neurological condition 0/54 (0%) 1/45 (2.2%) .271
Cardiopathy 1/54 (1.9%) 0/45 (0%) >.999
Respiratory disease 7/54 (12.7%) 0/45 (0%) .015
Hepatopathy 1/54 (1.9%) 0/45 (0%) >.999
Cancer 2/54 (3.7) 0/45 (0%) .499
Immunosuppression 1/54 (1.9%) 0/45 (0%) >.999

COVID-19-related clinical data
Symptoms (aside from headache)

Fever 38/54 (70.4%) 35/45 (77.8%) .828
Cough 41/54 (75.9%) 36/45 (80.0%) .272
Dyspnea 31/54 (57.4%) 23/45 (51.1%) .531
Odynophagia 23/54 (42.6%) 16/45 (35.6%) .476
Asthenia 30/54 (55.6%) 30/45 (66.7%) .260
Thoracic pain 26/54 (48.2%) 29/45 (64.4%) .104
Myalgia 32/54 (59.3%) 23/45 (51.1%) .142
Anosmia 21/54 (38.9%) 28/45 (62.2%) .021
Another neurological symptom 0/54 (0%) 0/45 (0%) —

SatO2 (mean ± SD) 96.5 ± 1.2 96.9 ± 1.4 .158
Pneumonia 10/54 (18.5%) 18/45 (40%) .018

Unilateral 6/10 (60%) 9/18 (50.0%) .611
Bilateral 4/10 (40%) 9/18 (50.0%) .611
CURB-65 = 0-1 9/10 (90%) 17/18 (94.4%) .661
CURB-65 = 2 1/10 (10%) 1/18 (5.6%) .661
CURB-65 = 3-5 0/10 (0%) 0/18 (0.0%) —
PSI = 1-2 9/10 (90%) 17/18 (94.4%) .661
PSI = 3 1/10 (10%) 1/18 (5.6%) .661
PSI = 4-5 0/10 (0%) 0/18 (0%) —

Laboratory data (mean ± SD)
Lymphocytes (n = 43) 2011.0 ± 676.6 (n = 20) 1908.9 ± 941.8 (n = 23) .689
C-reactive protein (n = 42) 60.7 ± 145.1 (n = 20) 108.1 ± 225.2 (n = 22) .427
Fibrinogen (n = 41) 387.8 ± 220.5 (n = 20) 506.5 ± 324.8 (n = 21) .181
d-dimer (n = 37) 583.7 ± 675.7 (n = 17) 722.3 ± 814.1 (n = 20) .581
LDH (n = 40) 215.0 ± 62.8 (n = 18) 253.0 ± 82.8 (n = 22) .115

Outcome
Ambulatory 53/54 (98.2%) 38/45 (84.4%) <.001
Hotel admission 1/54 (1.9%) 2/45 (4.4%) .443
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patients (12.1%) and occipital region in 9/99 (9.1%) 
(Fig.  2). Regarding pain intensity, 89/99 (89.9%) pa-
tients scored ≥5 points in the VAS and 60/99 (60.6%) 
≥7. The lymphocyte count, LDH, and analyzed acute-
phase reactants (C-reactive protein, fibrinogen, and 
d-dimer) did not show a statistically significant correla-
tion with the VAS score (correlation of the VAS score 
with lymphocyte count ρ  =  −0.054 [P  =  .731], LDH 
ρ  =  −0.077 [P  =  .636], C-reactive protein ρ  =  0.203 
[P = .198], fibrinogen ρ = 0.74 [P = .644], and d-dimer 
ρ  =  0.176 [P  =  .296]). Pain quality was described as 
pressing in 73/99 (73.7%), throbbing in 14/99 (14.1%), 
stabbing in 11/99 (11.1%), and burning in 1/99 (1.0%) 
patients. The headache persisted for a long duration, 
lasting more than 24 hours without remission in 45/99 
(45.5%) patients. Laboratory parameters did not pres-
ent a statistically significant difference between patients 
with longer headache episodes (>24 hours) and those 
with shorter episodes (median ± IR lymphocyte count 
1606.3 ± 1106.9 vs 2160.0 ± 834.4 [95% CI: −1960.0-
3067.4; P  =  .574], median  ±  IR LDH 240.3  ±  201.5 
vs 223.0  ±  38.2 [95% CI −500.0-465.0; P  =  .916], 

median  ±  IR C-reactive protein 189.8  ±  202.9 vs 
28.5  ±  33.2 [95% CI: −585.6-263.2; P  =  .351], me-
dian  ±  IR fibrinogen 900.7  ±  389.0 vs 277.5  ±  26.2 
[95% CI: −1546.9-300.5; P = .121], and median ± IR  
d-dimer 475.8  ±  471.3 vs 755.0  ±  898.0 [95% CI: 
−1179.8-1738.3; P = .623]).

Does COVID-19-Related Headache Have Trig-
gers or Time Preference?.—In this study, 39/99 patients 
(39.4%) identified headache triggers, with fever be-
ing the most frequent (18/99 patients, 18.2%) (Fig. 3). 
Time preference was reported in 50/99 patients (50.5%). 
Headache started in the afternoon in 24/99 (24.2%), at 
night in 16/99 (16.2%), and in the morning in 10/99 
(10.1%) patients.

Which Factors Aggravate COVID-19-Related Head-
ache and Which Features are Associated With It?.—Phys-
ical activity (45/99, 45.5%) and coughing without the in-
fluence of other Valsalva maneuver (43/99, 43.4%) were 
frequent aggravating factors. A propensity to prostra-
tion (41/99, 41.4%) was commonly seen. Stimuli-phobia 
was not rare, with an aversion to light, sound, or smell in 
29/99 (29.3%), 27/99 (27.3%), and 9/99 (9.1%) patients, 

Probable COVID-19  
(n = 54)

Confirmed COVID-19  
(n = 45) P

Hospital admission, ICU not required 0/54 (0%) 5/45 (11.1%) .017
Hospital admission, ICU required 0/54 (0%) 0/45 (0%) —
Death 0/54 (0%) 0/45 (0%) —

Headache-related data
Headache at onset† 32/54 (59.3%) 39/45 (86.7%) .002
Unilateral 7/54 (13.0%) 6/45 (13.3%) .956
Holocranial 16/54 (29.6%) 18/45 (40%) .569
Throbbing 9/54 (16.7%) 5/45 (11.1%) .250
Long-lasting headache‡ 28/54 (51.9%) 17/45 (37.8%) .161
Moderate-severe headache (VAS ≥5) 49/54 (90.7%) 40/45 (88.9%) .760
Headache triggers 16/54 (29.6%) 17/45 (37.8%) .391
Wakening headache 8/54 (14.8%) 10/45 (22.2%) .341
Photophobia 19/54 (35.2%) 10/45 (22.2%) .158
Phonophobia 18/54 (33.3%) 9/45 (20.0%) .138
Osmophobia 5/54 (9.3%) 4/45 (8.9%) .949
Aggravation by physical activity 27/54 (50.0%) 18/45 (40.0%) .320
Nausea 13/54 (24.1%) 8/45 (17.8%) .472
Any migraine-like feature§ 40/54 (74.1%) 28/45 (62.2%) .205
Orthostatic features 9/54 (16.7%) 7/45 (15.5%) .881

†Headache presented before or simultaneously to other COVID-19 symptoms.
‡Continuous headache present for more than 1 day.
§Throbbing pain, photophobia, phonophobia, osmophobia, and/or aggravation by physical activity.
ICU = intensive care unit; LDH = lactate dehydrogenase; PSI = pneumonia severity index; SatO2 = oxygen saturation; SD = standard 
deviation; TTH = tension-type headache; VAS = visual analog scale; — = inconclusive results.

Table 2.—Continued
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Table 3.—Epidemiological Information, COVID-19-Related Data, Clinical Outcome and Headache Related Variables in 
Relation to the Onset of  Headache

Headache Prior to Other COVID-19 
Symptoms (n = 24)

Headache at the Same Time or After Other 
COVID-19 Symptoms (n = 75) P

Age (mean ± SD) 46.7 ± 12.2 41.5 ± 11.0 .051
Female 20/24 (83.3%) 43/75 (57.3%) .021
Headache comorbidity 9/24 (37.5%) 24/75 (32.0%) .062

Migraine 9/24 (37.5%) 16/75 (21.3%) .188
With aura 5/9 (55.6%) 8/16 (50.0%) >.999
Without aura 4/9 (44.4%) 8/16 (50.0%) >.999

TTH 0/24 (0.0%) 4/75 (5.3%) .570
Undiagnosed headache 0/24 (0.0%) 2/75 (2.7%) >.999
Secondary headache 0/24 (0.0%) 2/75 (2.7%) >.999

Other comorbidities
Hypertension 6/24 (25.0%) 9/75 (12.0%) .122
Diabetes mellitus 1/24 (4.2%) 2/75 (2.7%) .709
Dyslipidemia 5/24 (20.8%) 6/75 (8.0%) .082
Stroke 0/24 (0.0%) 0/75 (0.0%) —
Epilepsy 0/24 (0.0%) 0/75 (0.0%) —
Multiple sclerosis 0/24 (0.0%) 0/75 (0.0%) —
Alzheimer’s disease 0/24 (0.0%) 0/75 (0.0%) —
Parkinson’s disease 0/24 (0.0%) 0/75 (0.0%) —
Other neurological condition 0/24 (0.0%) 1/75 (1.3%) >.999
Cardiopathy 1/24 (4.2%) 0/75 (0.0%) .242
Respiratory disease 2/24 (8.3%) 8/75 (10.7%) >.999
Hepatopathy 1/24 (4.2%) 0/75 (0.0%) .242
Cancer 1/24 (4.2%) 1/75 (1.3%) .428
Immunosuppression 1/24 (4.2%) 0/75 (0.0%) .242

COVID-19-related clinical data
Symptoms (aside from 
headache)
Fever 17/24 (70.8%) 59/75 (78.7%) .429
Cough 18/24 (75.0%) 56/75 (74.7%) .974
Dyspnea 15/24 (62.5%) 39/75 (52.0%) .369
Odynophagia 9/25 (37.5%) 30/75 (40.0%) .827
Asthenia 10/24 (41.7%) 50/75 (66.7%) .029
Thoracic pain 10/24 (41.7%) 45/75 (60.0%) .116
Myalgia 11/24 (45.8%) 54/75 (72.0%) .019
Anosmia 12/24 (50.0%) 37/75 (49.3%) .955
Another neurological 
symptom

0/24 (0.0%) 0/75 (0.0%) —

SatO2 (Mean ± SD) 96.9 ± 1.3 96.6 ± 1.3 .423
Pneumonia 8/24 (33.3%) 20/75 (26.7%) .528

Unilateral 2/8 (25.0%) 9/20 (45.0%) .419
Bilateral 6/8 (75.0%) 11/20 (55.0%) .419
CURB-65 = 0-1 8/8 (100.0%) 18/20 (90.0%) >.999
CURB-65 = 2 0/8 (0.0%) 2/20 (10.0%) >.999
CURB-65 = 3-5 0/8 (0.0%) 0/20 (0.0%) —
PSI = 1-2 8/8 (100.0%) 18/20 (90.0%) >.999
PSI = 3 0/8 (0.0%) 2/20 (10.0%) >.999
PSI = 4-5 0/8 (0.0%) 0/20 (0.0%) —

Laboratory data (mean ± SD)
Lymphocytes (n = 43) 2002.8 ± 704.3 (n = 29) 1860.3 ± 1046.6 (n = 14) .600
C-reactive protein (n = 42) 50.1 ± 96.6 (n = 29) 164.5 ± 303.8 (n = 13) .072
Fibrinogen (n = 41) 412.6 ± 242.6 (n = 29) 535.5 ± 359.9 (n = 12) .208
d-dimer (n = 37) 578.5 ± 580.5 (n = 26) 847.9 ± 1052.9 (n = 11) .323
LDH (n = 40) 230.3 ± 69.1 (n = 28) 249.1 ± 91.2 (n = 12) .478

Outcome
Ambulatory 22/24 (91.7%) 69/75 (92.0%) >.999
Hotel admission 1/24 (4.2%) 2/75 (2.67%) .569
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respectively (Fig. 4). A patient with a prior history of 
migraine without aura presented with visual aura. An-
other patient presented 2 trigeminal-autonomic features 
(eyelid edema and otic fullness) ipsilateral to a unilat-
eral headache, interestingly not presented previously to 
COVID-19 symptoms and without meeting criteria for 
any primary headache.

How Did COVID-19-Related Headache Impact 
on Usual Activity and How Did It Respond to Med-
ication?.—The need for cessation of  usual activity 
was fairly frequent, being reported by 23/99 sub-
jects (23.2%). Most of  the patients (91/99, 91.9%) 
used medication for symptomatic relief. The most 
commonly used drug was acetaminophen (74/99, 
74.7%). The remaining patients used nonsteroidal 
anti-inflammatory drugs (NSAIDs), metamizole, 
triptans, or a combination of  them. These drugs 
achieved complete pain relief  in only 26/99 (26.3%) 
cases. Partial response was more frequent (53/99, 
53.5%). Further data and comparisons are summa-
rized in Table 4.

How Does COVID-19-Related Headache Affect 
Patients With Prior History of Migraine?.—As pre-
viously depicted in Table 1, only 3/46 (6.5%) patients 
without headache in the context of  COVID-19 had 
a prior history of  migraine, as opposed to 25/99 
(25.3%) individuals with migraine in the headache 
group (P  =  .007). Status migrainosus occurred in 
2/25 (8.0%) patients with migraine in the context of 
COVID-19. In our sample, the frequency of  status 
migrainosus in all patients with headache in the con-
text of  COVID-19 is 2.0% (2/99). Most patients with 
previous headache disorder (28/33, 84.9%) suffered 
from a headache that was clearly different from pre-
vious episodes. A longer COVID-19-related headache 
was observed in patients with migraine compared to 
those without this condition (Fig.  5), resulting in a 
statistically significant association (P < .001, 95% CI: 
0.272, 0.652). Most notably, 80% of  individuals with 
migraine (20/25) had pain episodes lasting more than 
24  hours, while only 33.8% of  patients without mi-
graine (25/74) presented with headache longer than 

Headache Prior to Other COVID-19 
Symptoms (n = 24)

Headache at the Same Time or After Other 
COVID-19 Symptoms (n = 75) P

Hospital admission, ICU 
not required

1/24 (4.2%) 4/75 (5.3%) >.999

Hospital admission, ICU 
required

0/24 (0.0%) 0/75 (0.0%) —

Death 0/24 (0.0%) 0/75 (0.0%) —
Headache-related data

Unilateral 1/24 (4.2%) 12/75 (16.0%) >.999
Holocranial 11/24 (45.8%) 23/75 (30.7%) .265
Throbbing 2/24 (8.3%) 12/75 (16.0%) .507
Long-lasting headache† 15/24 (62.5%) 30/75 (40.0%) .054
Moderate-severe headache 
(VAS ≥5)

24/24 (100.0%) 65/75 (86.7%) .112

Headache triggers 7/24 (29.2%) 26/75 (34.7%) .619
Wakening headache 6/24 (25.0%) 12/75 (16.0%) .320
Photophobia 8/24 (33.3%) 21/75 (28.0%) .617
Phonophobia 5/24 (20.8%) 22/75 (29.3%) .416
Osmophobia 2/24 (8.3%) 7/75 (9.3%) .882
Aggravation by physical 
activity

14/24 (58.3%) 31/75 (41.3%) .145

Nausea 6/24 (25.0%) 15/75 (20%) .602
Any migraine-like feature‡ 8/24 (33.3%) 20/75 (26.7%) .528
Orthostatic features 6/24 (25.0%) 10/75 (13.3%) .302

†Continuous headache present for more than 1 day.
‡Throbbing pain, photophobia, phonophobia, osmophobia, and/or aggravation by physical activity.
ICU = intensive care unit; LDH = lactate dehydrogenase; PSI = pneumonia severity index; SatO2 = oxygen saturation; SD = standard 
deviation; TTH = tension-type headache; VAS = visual analog scale; — = inconclusive results.

Table 3.—Continued
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1  day. Migraine patients scored higher on the VAS 
than individuals without migraine (median  ±  IR 
8.0 ± 2.5 vs 7.0 ± 3.0, P = .444). The proportion of 

patients with moderate-severe headache was also 
higher in the migraine group (25/25 [100.0%] vs 63/74 
[85.1%], P = .043 [95% CI: 0.057-0.213]). Interesting-

Fig. 2.—Location of headache, classified as cranial regions. [Color figure can be viewed at wileyonlinelibrary.com]

Fig. 3.—Headache triggers. [Color figure can be viewed at wileyonlinelibrary.com]

Fig. 4.—Aggravating factors and features associated with headache. [Color figure can be viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com
www.wileyonlinelibrary.com
www.wileyonlinelibrary.com
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ly, there was no difference between the prevalence of 
migraine-like features in patients with migraine vs 
patients without this condition. The prevalence of 
anosmia was significantly higher in patients with a 
previous history of  migraine (17/25 [68.0%] vs 32/74 
[43.2%], P = .042 [95% CI: 0.033, 0.462]). The com-
parisons are summarized in Table 5.

DISCUSSION
To the best of  our knowledge, this is the first 

study to specifically evaluate the semiological fea-
tures of  headache in patients with COVID-19 visiting 
the emergency department. The prevalence of  head-
ache in COVID-19 in our sample is similar to that 
reported for health workers tested for SARS-CoV-2 
in a previous study.25 One recently published meta-
analysis of  3062 COVID-19 patients reported a much 
lower headache prevalence.22 This difference is prob-
ably because both our study and the health workers’ 
survey specifically addressed headaches. Presumably, 
this symptom is underrepresented in most cases, as 
other serious clinical scenarios may overshadow it. 
Our study was conducted in the emergency depart-
ment, which highlights the recognition of  head-
ache as a cardinal and frequent symptom of  acute 
COVID-19.

The ICHD-III diagnostic criteria for acute head-
ache attributed to systemic viral infection points out 
that headache may be of  any duration, if  evidence 
of  causation is demonstrated by certain clinical as-
pects, including diffuse pain and moderate or severe 
intensity. In our sample, only a minority of  patients 
reported diffuse pain. Most of  them could identify 
a certain pain location in relation to the cranial site, 
most notably frontal, followed by parietal. Most pa-
tients in our sample experienced moderate-to-severe 
headache, which was a constant symptom in patients 
with migraine. In the only case report of  meningo-
encephalitis caused by SARS-CoV-2 with microbi-
ological confirmation in CSF, the patient presented 
with headache among the prodromal symptoms 
that were followed by altered level of  conscious-
ness and seizures, but the semiological characteris-
tics of  this headache were not reported.21 None of 
our patients presented neck stiffness, altered level 
of  consciousness, seizures, or other symptoms that 
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raised the suspicion of  a CNS infection. In that case, 
they would have been classified higher than 4 in the 
Manchester Triage System, and therefore they would 
not have met the inclusion criteria. In our sample, 
some semiological features related to intracranial hy-
pertension were not uncommon (most notably, wors-
ening with cough but no other Valsalva maneuver). 
Nevertheless, worsening with every Valsalva ma-
neuver and on lying down are much infrequent. As 
none of  the subjects in our sample underwent CSF 
analysis, we cannot rule out that COVID-19-related 
headache may be caused by SARS-CoV-2 meningeal 
involvement in some cases.

We found that the presence of migraine-like symp-
toms such as photophobia and phonophobia, and 
aggravation by physical activity was frequent, in both 
migraine and non-migraine patients. This fact could be 
partly explained by convergent pathogenic mechanisms 
between migraine and COVID-19-related headaches. 
Proinflammatory cytokines, including interleukin (IL) 
1β, IL-6, IL-8, and tumor necrosis factor α, have been 
implicated in migraine pain and are also released in 
the immune reaction against influenza viruses, rhinovi-
ruses, CoVs, and other pathogens.24,33 Although there 
is no solid evidence, the immune response to SARS-
CoV-2 is a probable mechanism in the pathophysiol-
ogy of COVID-19-related headache, with or without 
meningeal inflammation. However, we did not find 

a statistically significant correlation between labora-
tory parameters and intensity of pain or duration of 
headache episodes. An assessment of how COVID-19 
affects patients with a previous headache disorder is 
needed for optimal management. Almost all the pa-
tients in our sample with a prior history of headache 
disorders had pain that was different from the usual. 
Adequate education on COVID-19 for patients attend-
ing headache clinics should highlight that COVID-19 
can start with a headache than is different from that 
usually experienced, before other COVID-19-related 
symptoms. We emphasize the importance of recogniz-
ing this symptom to establish an early diagnosis and 
preventive measures.

We found that patients with migraine tend to 
have longer and more intense episodes of COVID-19 
headaches. Increased nociceptive processing in the tri-
geminal cervical complex, especially in the context of 
peripheral sensitization of the trigeminal nerve that 
may occur after sustained migraine attacks, can lead 
to the development of central sensitization and lower 
pain thresholds in patients with migraine and percep-
tual responses being exaggerated, prolonged and of 
wider spread.34-36 Taking this into account, it is not 
surprising that migraine individuals experience more 
prolonged and severe secondary cephalalgia, includ-
ing COVID-19-related headaches, than those without 
this condition. Our results showed that COVID-19 in 

Fig. 5.—Distribution of COVID-19-related headache episode duration in patients with and without migraine (P < .001). [Color figure 
can be viewed at wileyonlinelibrary.com]

www.wileyonlinelibrary.com
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patients with migraine tends to debut with headache 
as the first symptom when compared with non-mi-
graine individuals. The same pathophysiologic model 
may explain this finding as well, as a sensitized tri-
geminal cervical complex, which might react earlier to 
the inflammatory response of COVID-19, leading to 
headaches.

Many of the features reported by the headache spe-
cialist who described his own experience with headache 
during COVID-19 infection align with our most fre-
quent findings, such as the quality of pain being press-
ing and aggravated by coughing.26 Our patients did not 
report a multiphasic course with headache changing its 
semiology, but our study is not appropriate to exclude 
this possibility owing to its cross-sectional design.

Our study has several limitations, such as the 
small sample size, the cross-sectional design, the 
fact that multiple questionnaire items relied on pa-
tient memory and subjective perception of  symptoms 
(such as identifying triggers) and the limited number 
of  patients suffering from migraine. Besides, slightly 
less than half  of  the patients showed microbiological 
confirmation of  SARS-CoV-2. We used the WHO 
guidelines definitions to define a probable COVID-
19 case, but little can be said about the reliability 
of  this classification. Some patients presented with 
typical COVID-19 pneumonia with negative PCR 
testing (most probably a false-negative result). No 
microbiological determination was performed on the 
remaining patients, but they had a compatible clini-
cal syndrome and close risk contacts. The contagious 
capacity of  SARS-CoV-2 and the epidemiological 
context in Spain makes COVID-19 infection the most 
likely diagnosis. However, patients with confirmed 
COVID-19 showed a statistically significant inci-
dence of  anosmia, pneumonia and necessity for hos-
pital admission than those with probable COVID-19. 
Studies investigating headache in a large sample of 
confirmed COVID-19 patients are needed. Headache 
variables did not present a statistically significant 
difference (apart from headache at onset, which was 
lower in the probable COVID-19 group). Patients 
visiting the emergency department were included; 
thus, this sample may not be fully representative of 
headache attributed to COVID-19 in other clinical 
settings. Many comparisons were required to study 

evaluate this study hypotheses; therefore, type I error 
is probably greater than desirable given the number 
of  statistical interferences. These patients did not un-
dergo the full battery of  tests to exclude all compli-
cations of  COVID-19 that may cause headache (CNS 
infection, stroke, cerebral venous thrombosis, etc.). 
However, none of  them presented with altered level 
of  consciousness, neurological focal signs, or other 
clinical data that raised suspicion about these condi-
tions. Lastly, this study has inherent biases associated 
with convenience sampling: our findings cannot be 
inferred to the complete spectrum of  the COVID-19 
disease, as we excluded patients who required emer-
gent diagnostic-therapeutic intervention at the time 
of  consulting. Nevertheless, we decided that this 
method of  sampling was the most appropriate for re-
cruiting patients in the emergency department in the 
context of  the epidemiological crisis at the time the 
study was conducted.

Among the strengths of  the study, the question-
naire, used according to the recommendations of  the 
International Headache Society, was designed by a 
headache specialist neurologist, which made it easier 
for emergency physicians to describe the headaches 
accurately. The study was carried out in a public hos-
pital that had confirmed more than 4000 people with 
COVID-19, and has become a reference for patients 
with this infection. For all these reasons, our research 
has clinical implications in the fight against the pan-
demic and places headache as a symptom to be con-
sidered primarily among patients with COVID-19.

Furthermore, well-designed prospective stud-
ies are needed to enhance our knowledge on head-
aches and COVID-19 for better management of  the 
patients.

CONCLUSION
Headache is a very common COVID-19 symptom 

among patients presenting to the emergency room. Its 
semiological characteristics can be highly diverse, but 
most frequently present as holocranial or bifrontal 
moderate-to-severe pain with pressing quality and mi-
graine-like features are not rare. In migraine patients, 
COVID-19 headache tends to last longer, is more se-
vere and presents earlier in the course of the disease 
than in patients without migraine.
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