84

Research Article
Ankara Med J, 2021;(4):585-593 //

10.5505/amj.2021.70846

EVALUATION OF HEADACHE CHARACTERISTICS IN
PATIENTS PRESENTING WITH SUSPECTED COVID-19
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Öz
Amaç: Bu çalışmada COVID-19 enfeksiyonunda baş ağrısı sıklığını ve hastalığa özgü olup olmadığını belirlemek
amaçlanmıştır.
Materyal ve Metot: Kesitsel tanımlayıcı araştırmaya COVID Polikliniğine başvuran 18 yaş üstü tüm hastalar
dahil edilmiştir. Hastalardan baş ağrısı şikayeti varlığı ve özelliklerine yönelik 18 soru yanıtlamaları
istenmiştir. Bağ ağrısı tanı gruplarını ayırmak için ID MIGREN ölçeği ve Uluslararası Baş Ağrısı Cemiyeti tanı
kriterleri, ağrı yoğunluğu için Vizüel Ağrı Skalası kullanılmıştır.
Bulgular: Çalışma 440 katılımcıdan 208’i (%47,27) kadındı. 273 ilk başvuru hastasından 44’ünde (%16,12)
pozitif RT-PCR sonucu alınmıştı. Başvuruları herhangi bir şikayete dayalı olan 301 hastadan 179’unun
(%59,47) baş ağrısı şikayetleri bulunuyordu. VAS’a göre ağrı yoğunluğu 5,86 ± 2,72 idi. Baş ağrısı bulunma
oranları ya da ağrı yoğunluğu RT-PCR test sonuçları açısından anlamlı farklılık göstermiyordu. Baş ağrısı tanı
grupları açısından RT-PCR test sonuçlarına göre anlamlı farklılık yoktu.
Sonuç: Baş ağrısı COVID-19 hastalarında en sık yakınmalardan biridir. Çalışmamızda COVID-19 polikliniğine
hastalık şüphesi ile başvuran hastalardan RT-PCR testi ile tanı alan ve almayan hastalar arasında baş ağrısı
şikayetinin sıklık ve özelliklerinde farklılık yoktur.
Anahtar Kelimeler: COVID-19, baş ağrısı, migren, COVID-19 RT-PCR testi.

Abstract
Objectives: This study aimed to determine the frequency of headaches in COVID-19 related hospital
admissions and whether they are specific to the disease.
Materials and Methods: All patients over the age of 18 who applied to the COVID Outpatient Clinic were
included in the cross-sectional descriptive study. Patients were asked to answer an 18-item questionnaire
about the presence and characteristics of headache complaints. The ID Migraine scale and International
Headache Society diagnostic criteria were used for classification, and the visual Pain Scale was used for pain
intensity.
Results: Of the 440 participants, 208 (47.27%) were women. Of the 273 first applicant patients, 44 (16.12%)
had positive RT-PCR results. Of the 301 patients whose applications were based on any complaint, 179
(59.47%) had headaches. According to VAS, the pain intensity was 5.86 ± 2.72. Rates of headache presence or
pain intensity did not differ in terms of RT-PCR test results. There was no significant difference in headache
diagnostic groups according to RT-PCR test results.
Conclusion: A headache is one of the most common complaints in COVID-19 patients. In our study, there was
no difference in the frequency and characteristics of headaches according to RT-PCR test among patients who
applied to the COVID-19 outpatient clinic with suspicion of the illness.
Keywords: COVID-19, headache, migraine headache, COVID-19 RT-PCR testing.
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Introduction
A headache is one of the most common complaints among reasons for admission to neurology outpatient
clinics. For this reason, providing an accurate diagnosis as well as effective and quick treatment is important.
As stated in many publications during the COVID-19 pandemic, a headache is a common neurological finding
for the disease.
In the retrospective observational study in China by Mao et al., of neurological symptoms present in 36.4% of
214 patients diagnosed with COVID-19, headaches were detected at a high rate of 13.1%. Neurological
symptoms were observed at a higher rate, especially in older cases, more prone to comorbid conditions, and
with severe respiratory system involvement.1-2 In a study evaluating neurological symptoms in hospitalized
COVID-19 patients in Italy, tension headaches were observed.3 In clinical observations and small case series,
headaches related to COVID-19 have been described as acute onset and usually have a different character than
preexisting headaches.4-5 These headaches are often bilateral.6 The coexistence of COVID-19 infection and
cerebral sinus vein thrombosis presenting with a severe headache in a 59-year-old patient with a history of
obesity, smoking, hypertension, and diabetes has also been reported.7
The study aims to determine the prevalence and characteristics of headaches in patients admitted to the
COVID-19 outpatient clinics of Çanakkale Onsekiz Mart University Hospital and the changes in headaches that
previously existed in patients during this period.

Materials and Methods
In this cross-sectional descriptive study, informed consent was obtained from all participants. The data
collection phase of the study was carried out between December 21, 2020 and January 22, 2021. Adult patients
(18 years of age and above) who applied to Çanakkale Onsekiz Mart University Hospital COVID Outpatient
Clinic were invited to join the study.
Patients who gave consent were asked to complete the data form created for the study. The links to the online
forms prepared to reduce personal contact were sent to the mobile phones of the participants. Data forms were
filled in by the participants in the waiting rooms. The real-time polymerase chain reaction (RT-PCR) test was
applied for COVID-19 disease confirmation.
The data form was developed by the study researchers. The first part requested sociodemographic data, while
the second part included questions about headaches. There were 18 questions about headaches, including the
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3-question ID Migraine scale, the one-question Visual Pain Scale (VAS) and other questions to define headache
characteristics.
ID Migraine Test
It was developed by Lipton et al.in the United States in 2003 to facilitate the diagnosis of migraine patients,
especially in primary healthcare units.8 The Turkish version of the test was developed by Siva et al. In studies
conducted in primary care, the sensitivity of the ID Migraine Test was 81%, specificity 75%, and positive
predictive value 93%. The Turkish version of the Identity Migraine Test has been accepted as valid.9
The International Headache Society diagnostic criteria were used to define other types of headaches.10
Information on the COVID-19 disease processes of the patients was obtained through the hospital registration
system.
Statistical analysis
Collected data were digitalized and corrected; descriptive information is presented as the frequencies and
percentages for categorical data, and with mean and standard deviation for ordinal data. Since the sample
number was larger than 30, the normal distribution assumption of parametric tests was ignored based on the
central limit theorem. The primary headache diagnosis of the patients was determined according to the
questions about headaches, and headache characteristics were analyzed in terms of COVID-19 disease
outcomes and demographic characteristics with Chi-square, Student t, and Pearson correlation tests. When the
expected value was less than five, Fisher's exact test result was reported. Test constants and absolute p values
are presented for all analyses, and p<0.05 was accepted as the general significance limit.

Results
The study consisted of data from 440 participants. 232 (52.72%) of the participants were male, 208 (47.28%)
were female, and their average age was 40.81 ± 15.42 (minimum 18, maximum 88). Of the participants, 273
(62.05%) were first applicants, and 167 (37.95%) were control visits. One hundred thirty-nine of the
participants (31.59%) had no complaints, and their applications were for various administrative reasons. The
real-time polymerase chain reaction (RT-PCR) test was applied to 288 of the patients whose applications were
based on any complaint, and 77 positive results were obtained.
Of the 301 patients whose applications were based on any complaint, 179 (59.47%) had headaches. Headache
was present in 49 (51.04%) out of 96 control visits and in 130 (63.41%) of 205 primary visits, and the rate of
headache at first admission was significantly higher than in control interviews (X2=4.153; p=0.042).
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RT-PCR test was applied to 173 patients with headaches. Headache complaints were present in 43 (55.84%) of
77 patients with positive RT-PCR tests and 130 (61.61%) of 211 negative patients. The rates of headache
presence did not differ significantly in terms of RT-PCR test results (X2=0.782; p=0.376).
The presence of headaches did not differ significantly in terms of gender (X2=2.598; p=0.107). The mean age of
those who reported having headaches (36.88 ± 12.94) was significantly lower than the age of those who did
not (43.94 ± 15.36) (t=4.172; p<0.001). The presence of headaches differed significantly in terms of working
status (X2=16.182; p=0.001). It was significantly lower in those who were not working (housewives, students,
etc.) and retirees. The presence of headaches differed significantly in terms of smoking status (X2=8.010;
p=0.018), with the rate of headache being higher in active smokers. The presence of headache complaints did
not differ significantly in terms of alcohol use (X2=5.058; p=0.080).
Headaches started on admission to the COVID clinic for 94 participants, increased during this period for 42
participants, reappeared for 18, and previous headaches continued for12 participants among 166 valid
responses. As for the duration of headache complaints, 25 participants reported one day, 49 participants two
days, 40 participants three days, 13 participants four days, 16 participants five days, and 26 participants more
than five days.
Characteristic features of headaches according to RT-PCR test results are presented in Table 1. When patients
were asked to numerically rate the intensity of their headaches between 0 (no pain) and 10 (the most severe
pain in my life), the mean intensity for 177 valid responses was 5.86 ± 2.72. Pain intensity was not significantly
different according to the RT-PCR test result (t=1.883; p=0.061).
Of the 179 participants who reported having headaches, 98 (54.75%) had positive ID Migraine tests. According
to the classification made using the International Headache Society diagnostic criteria, there were seven
(3.91%) patients with tension headaches and 27 (15.08%) patients with trigeminal autonomic headaches.
More than one primary headache was observed in 20 of the patients. In 67 (37.43%) patients who reported
having headaches, the complaints did not meet any specific criteria. Headache incidence rates according to RTPCR test results are shown in Table 2.
The ID Migraine test result was not significantly different between the primary admission and control visits
(X2=1.142; p= 0.285). ID Migraine test results were positive in 23 (53.49%) of 43 patients with positive RTPCR test results and 70 (53.85%) of 130 negative patients. The ID Migraine test result did not show a significant
difference in terms of RT-PCR test results (X2=0.002; p=0.967). When only the first applications were evaluated,
the ID Migraine test result did not show a significant difference in terms of RT-PCR test results (X2=1,350;
p=0.245). The rate of those with positive ID Migraine test results was significantly higher in females (67.65%)
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than males (37.66%) (X2=15.923; p<0.001). Mean ages were not significantly different in terms of ID Migraine
test results (t=0.082; p=0.935).
There was no significant difference according to RT-PCR test results for the diagnosis of tension headaches
(X2=2.413; p=0.195), or trigeminal autonomic headaches (X2=0.390; p=0.532). Those who did not meet specific
diagnostic criteria had no significant differences according to RT-PCR test results (X2=0.259; p=0.611).

Table 1. Characteristic features of headache according to RT-PCR test results

The location of the pain**
same half of the head
changing half of the head
both halves of the head
Duration of headaches ***
less than 1 min.
1-30 min.
longer than 30 min.
longer than 4 hours
longer than 3 days
Character of pain ****
Throbbing
Compressing
Stabbing
lightning like
Accompanying nausea
Accompanying vomiting
Disturbed by light or noise
Exacerbated pain by physical activity such as
climbing stairs
Pain intensity (VAS scale)

RT-PCR (+)

RT-PCR (-)

Statistical values

10 (25.64%)
8 (20.51%)
21 (53.85%)

25 (22.32%)
19 (16.96%)
68 (60.72%)

2 (4.88%)
15 (36.59%)
9 (21.95%)
11 (26.83%)
4 (9.76%)

6 (5.08%)
34 (28.81%)
34 (28.81%)
33 (27.97%)
11 (9.32%)

30 (69.77%)

75 (57.69%)

X2=1.975; p=0.160

5 (11.63%)

36 (27.69)

X2=4.611; p=0.032

7 (16.28%)

21 (16.15%)

X2=0.0004; p=0.985

2 (4.65%)

10 (7.69%)

X2=0.502*; p=0.732

20 (47.62%)

60 (49.18%)

X2=0.030; p=0.861

7 (16.67%)

21 (17.36%)

X2=0.010; p=0.919

27 (64.29%)

81 (66.39%)

X2=0.062; p=0.804

18 (45.00%)

51 (43.22%)

X2=0.038; p=0.845

6.52±2.42

5.61±2.82

t=1.883; p=0.061

X2=0.573; p=0.751

X2=1.271*; p=0.886

*Fisher’s exact test
**Patients who defined other than the specified characteristics were excluded.
*** There are patients who do not respond
**** Patients could have selected more than one feature
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Table 2. Headache incidence rates and intensity according to RT-PCR test results
Migraine
Tension Headache
Trigeminal Autonomic Headache
Headache not meeting any specific
diagnostic criteria
TOTAL (Any headache)*

RT-PCR (+)
23 (53.49%)
0 (0.00%)
8 (18.60%)

RT-PCR (-)
70 (53.85%)
7 (5.38%)
19 (14.62%)

Statistical values
X2=0.002; p=0.967
X2=2.413; p=0.195
X2=0.390; p=0.532

15 (34.88%)

51 (39.23%)

X2=0.259; p=0.611

43 (100.00%)

130 (100.00%)

X2=0.782; p=0.376

RT-PCR: real time polymerase chain reaction test. VAS: visual analog scale
*More than one primary headache diagnostic criteria were met in 20 of the patients.

Discussion
Systemic viral infections may cause headaches in the absence of meningitis or encephalitis, and a headache that
occurs temporally in connection with the infection is included in the ICHDIII classification as a separate title.10
Headache is a common symptom in the COVID-19 disease. In a China-based meta-analysis where the clinical
findings of 3,600 patients were compiled, the prevalence of headache in COVID-19 patients was reported as
14%.11 In another European-based study in which the clinical findings of 1,420 COVID-19 patients were
reported, a headache was the most common symptom with a rate of 70.3%.12 In a review by Lippi et al., rates
of headache were examined in the studies on COVID-19 in the literature, and it was found that the frequency of
headache ranged from 6.5% to 40%.13 In a meta-analysis where 38 studies, including a total of 3,062 COVID19 patients in China, were included, the headache was expressed as a minor symptom and was defined in 15.4%
of the cases.14 In another meta-analysis in which 60 studies were reviewed, the symptoms of 59,254 patients
from 11 countries were compiled, and the headache was reported as the fifth most common complaint in 12%
of patients after fever, cough, muscle aches and dyspnea.15 In approximately 6-10% of symptomatic COVID-19
patients, headache has also been reported as a complaint at the presentation of the disease.4 Headache in
Coronavirus disease is mostly defined together with fever and may be related to it.1
Although the pathogenesis of headaches observed in COVID-19 cases is not fully explained, it is thought that
three different mechanisms may cause headaches. Accordingly, it is thought that headaches may be associated
with proinflammatory mediators and cytokines released due to the virus or that the trigeminal nerve endings
in the nasal cavity are directly affected by the virus and may trigger headaches. In addition to
neuroinflammation, it is well known that various inflammatory mediators such as IL‐1κ, NF-κb, PGE2 and nitric
oxide play a role in trigeminovascular activation.16 Finally, it is thought that the trigeminovascular pathway
activated by the involvement of endothelial cells rich in Angiotensin-Converting Enzyme 2 (ACE2) expression
may trigger headaches.4 The involvement of endothelial cells with high ACE2 expression in vascular
pathogenesis may be a factor in trigeminovascular activation leading to headaches. ACE2 antigen, which forms
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the entry route of the COVID-19 virus into the body, has been shown not only in respiratory epithelial cells but
also in many different tissues such as gastrointestinal epithelial cells, endothelial cells and the heart. The virus
is observed in endothelial cells with signs of widespread endothelial inflammation.17
The relationship of headaches in post-infectious disease is not well covered in the literature. Various postinfectious central nervous system (CNS) disorders can have a headache as one of the accompanying symptoms.
However, headache as an isolated or post-infectious disease has not been sufficiently explored in the
literature.18
Many neurological signs, including headaches, have been reported during the COVID-19 disease. Studies have
shown high incidence rates of headaches in COVID-19 patients. In our study, the frequency and characteristics
of headaches as the presenting complaint was determined by screening patients who applied with suspicion of
illness. The diagnosis of COVID-19 was confirmed by the RT-PCR test. Consistent with other studies, in our
study, it was shown that a headache is a common symptom, seen in 55.8% of COVID-19 patients. On the other
hand, the incidence of headaches, pain intensity and specific headache diagnoses in COVID-19 patients do not
differ from other patients presenting with disease suspicion. In other words, no disease-specific feature of the
headaches observed in COVID-19 patients was detected. Characteristics of COVID-19 patients who develop
headaches, geographical differences in the prevalence of these headaches, and features in COVID-19 variants
are areas still worthy of research.
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