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Abstract: Background: Headache is a common symptom during SARS-CoV-2 infection that can
persist beyond three months. Both tension-type and migraine-like headaches have been described
during SARS-CoV-2 infection and immunization. Objective: The main objective is to characterize the
headache phenotype during SARS-CoV-2 infection and to examine its relationship with headache
recurrence following reinfection and COVID-19 vaccination. As secondary endpoints, we evaluated
the characteristics of primary headache according to the COVID-19 headache profile and studied
potential predictors of persistent headache following COVID-19. Results: 109 patients were included,
86.2% women, mean age 45.3 years (SD: 2.5). COVID-19 headache met the International Classification
of Headache Disorders (ICHD-3) criteria for tension-type headache in 49.5% (54/109) and for
migraine in 12.8% (14/109). Headache recurrence occurred in 62.5% (15/24) of patients upon
reinfection and in 59.2% (61/103) following vaccination. Among all participants, 77.9% (85/109) had a
prior diagnosis of primary headache: 25.9% (22/85) with migraine and 47.1% (40/85) with tension-
type. The phenotype of COVID-19 headache (migraine-like or tension-type) tended to resemble the
patient’s pre-existing headache pattern during both reinfection and after vaccination. Additionally,
22.9% (25/109) experienced post-COVID-19 headache, which was associated with fibromyalgia and
obesity. Conclusions: Our findings suggest that the COVID-19 headache profile is closely related to
the patient’s pre-existing primary headache and is associated with reinfection and post-vaccination.

Keywords: migraine; COVID-19; post-COVID-19; COVID-19 immunization; COVID-19 reinfection

1. Introduction

Headache is a frequent symptom in patients with SARS-CoV-2 infection[1,2], with a frequency
ranging from 10% to 75% according to the different series [3-5]. It has been reported as a presenting
symptom of infection in both patients with and without a history of primary headache [3,6,7].

Most patients with headache during SARS-CoV-2 infection meet criteria for acute systemic viral
headache [8]. The headache must have a temporal relationship with the onset of the viral infection,
as well as with the worsening and improvement and/or resolution of the infection [8,9]. The
pathophysiological mechanisms underlying its development are still under investigation. Some
authors suggest that headache may result from direct activation of the trigeminal-vascular system by
SARS-CoV2 or from the systemic inflammatory response and cytokine release [3,6,10,11]. When
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headache persists for more than three months, it is referred to as chronic systemic viral headache.
Prospective patient series have shown that in 5% to 20% of cases, headache may continue after the
resolution of SARS-CoV-2 infection, referred to as post-COVID-19 headache [3,12,13].

The semiology of headache in COVID-19 appears to be heterogeneous. The most frequently
described characteristics correspond to bilateral pain, of a throbbing quality in temporoparietal or
frontal regions and of moderate to severe intensity [14]. A recent phenotyping study of COVID-19
headache has described two predominant subtypes resembling two main types of primary headache:
migraine-like and tension-type headache [10,14]. As described in different studies, COVID-19
headache with a migraine phenotype was more frequent after SARS-CoV-2.

Furthermore, headache is among the most frequently reported adverse effects following
COVID-19 vaccination, with an incidence ranging from 30% to 52% in clinical trials evaluating the
efficacy and safety of various vaccine types [15-18]. In terms of semiological characteristics, both
migraine-like and tension-type-like headache phenotypes have been identified in post-vaccination
cases [11].

Thus, to increase knowledge about headache in the context of acute infection, reinfection, and
post- vaccination, we performed an observational study within a single cohort of patients to
characterize the headache phenotype across these tree periods. Additionally, we explored its
relationship with clinical variables, primary headache history, and persistent headache.

Our hypothesis is that both reinfection and COVID-19 vaccination may trigger headaches with
characteristics similar to those observed during the primary SARS-CoV-2 infection. Likewise, the
development of headache with infection may be influenced by the individual’s usual headache
phenotype and could be associated with the subsequent development of post-COVID-19 headache.

2. Materials and Methods

2.1. Study Population

One-year observational descriptive study with retrospective cohort analysis of healthcare
workers with COVID-19 headache from a tertiary hospital in the Community of Madrid. The patients
were initially assessed using a questionnaire administered by the Occupational Medicine
Department. The variables related to headache were collected through a semi-structured telephone
interview conducted by physicians belonging to the Neurology Department. Recruitment followed a
non-probabilistic convenience sampling method and all patients with COVID-19 headache were
assessed for eligibility.

2.2. Inclusion and Exclusion Criteria

Inclusion criteria included healthcare workers with PCR-confirmed SARS-CoV-2 infection (via
nasopharyngeal swab) who experienced infection-related headache, had documentation from the
Occupational Medicine Department, and consented to participate in the study. The exclusion criteria
were individuals under 18 years of age and those with severe neurological disease hindering
communication.

2.3. Variables Included in the Study

The following demographic and clinical characteristics were evaluated by the Occupational
Medicine Department: sex, age, weight (kg), body mass index (BMI), obesity (BMI 30> kg/m?), high
blood pressure (HBP), dyslipidemia (DL), diabetes mellitus (DM), smoker history, obstructive sleep
apnea syndrome (OSAS), anxiety, depression, fibromyalgia, history of headache and frequency (<1
pain day per month, 1-10 days and >10 days) and evaluation by neurologists.

Headache-related variables were collected through semi-structured telephone interviews
conducted by the Neurology Department. The data included characteristics of the headache such as
location (holocranial or hemicranial), quality (pulsatile, stabbing, or oppressive), and intensity rated
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on a 0-10 scale (with 1-5 considered mild to moderate and 6-10 moderate to severe). Additional
symptoms were also recorded, including the presence of photophobia, phonophobia, osmophobia,
nausea or vomiting, and clinophilia. These variables were assessed during the acute SARS-CoV-2
infection, reinfection, and post-vaccination periods. Diagnostic criteria for migraine and tension-type
headache were applied according to the International Classification of Headache Disorders, 3rd
edition (ICHD-3) (18). If the ICHD-3 criteria were not met or we did not have sufficient data to classify
the patients in the previous groups, “other” headache profile was considered. The duration of
COVID-19-related headache was recorded, and patients whose headache persisted for more than
three months were classified as having post-COVID-19 headache.

Additionally, other persistent symptoms (present for more than 3 months) were also recorded:
tachycardia, fever, cough, dyspnea, myalgia, asthenia, ageusia, anosmia, odynophagia, insomnia,
lack of concentration, nausea, arthralgia, dizziness, paresthesia, gait instability.

2.4. Statistical Analysis

Quantitative variables with a normal distribution are presented using means and standard
deviations (SD), while those with non-normal distribution are reported as medians and interquartile
ranges (IQR). Qualitative variables are expressed as relative frequencies and percentages. The
distribution of quantitative variables was assessed using the Kolmogorov-Smirnov test to evaluate
conformity with a Gaussian distribution. When normality assumptions were not met, non-parametric
statistical methods were applied. Statistical tests were two-tailed with a significance level of 5%.
Analyses were performed using R software, version 4.2.1 (http://www.R-project.org; the R
foundation for Statistical Computing, Vienna, Austria).

2.5. Ethics Committee Approval

The study has been approved by the Clinical Research Ethics Committee of the Hospital
Universitario de la Princesa (Number: 4507, on 10-05-21). The study was carried out in accordance
with the Declaration of Helsinki [19]. All participants gave their written informed consent prior to
participation.

3. Results

3.1. Population Demography

Out of 1.168 health workers at the Hospital Universitario de la Princesa with SARS-CoV-2
infection, 350 had COVID-19 headache, and 109 patients agreed to participate in the study. Among
them, 15 reported headache associated with reinfection, and 61 experienced headache following
vaccination (Figure 1).

Among the 109 patients with COVID-19-related headache, 49.5% (54/109) met the ICHD-3
criteria for tension-type headache and 12.8% (14/109) for migraine. Baseline characteristics of the
study population, stratified by COVID-19 headache phenotype (migraine, tension-type, or other), are
presented in Table 1. Obesity was more frequently observed in patients with a migraine-like
headache phenotype (28%) compared to those with tension-type (5%) or other headache types (7%)
during COVID-19 infection (p = 0.045).
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1168 had PCR-confirmed COVID-19 infection

v
350 had infection related headache

173 patients did not accept to be included
67 patients had incomplete data

v
N= 110 patients

24 patients had reinfection 103 patients received vaccination

15 patients had headache with reinfection 61 patients had headache with vaccination

Figure 1. Flowchart of the patients included in the study.

Table 1. Clinical and demographic characteristics of study population according to COVID-19 associated
headache phenotype. SD: Standard Deviation. *p<0.05.

COVID-19 Migraine Tension- Other

Variable headache type p value
N=109 N=14 N=54 N=41
Woman, n (%) 94 (86.2) 13(929) 46(85.2) 35(85.4) 0.859
Age, years, mean (SD) 453 (12.5) 44.5(11.4) 45.7(13.0) 44.8(12.3) 0.920
Weight, mean (SD) 65.3 (13) 68.4(15.8) 64.1(12.8) 65.8(12.3) 0.526
Obesity, n (%) 164.5(7.6) 4 (28.6) 3 (5.56) 3(7.32) 0.045*
Hypertension, n (%) 24.1 (4.3) 0 (0.00) 5(9.26) 5(12.2) 0.525
Hyperlipidemia, n (%) 10 (9.2) 2 (14.3) 9 (16.7) 9 (22.0) 0.782
Diabetes Mellitus, n (%) 10 (9.2) 0 (0.00) 0 (0.00) 1(2.44) 0.505
History of smoking, n (%) 20 (18.3) 2 (14.3) 7 (13.0) 6 (14.6) 1.000
Obstructive sleep(oj})mea syndrome, n 1(09) 0(0.00) 1(185) 1(2.44) 1.000
Comorbid anxiety, n (%) 15 (13.8) 3(21.4) 7 (13.0) 5(12.2) 0.584
Comorbid depression, n (%) 32 (29.4) 1(7.14) 3 (5.56) 3(7.32) 1.000
Fibromyalgia, n (%) 1(0.9) 3(21.4) 5 (9.26) 4 (9.76) 0.437

3.2. Profile of COVID-19 Headache in Relation to Primary Headache, During Reinfection and Post-
Vaccination

Among patients with COVID-19-related headache, 77.9% (85/109) had a prior diagnosis of
primary headache, and 67% (73/109) had previously been evaluated by a neurologist. Of those with
a history of primary headache, 25.9% (22/85) met criteria for migraine and 47.1% (40/85) for tension-
type headache.

During reinfection, 62.5% (15/24) of the patients reported headache. Among these, 20% (3/15)
presented with a migraine and 46.6% (7/15) with a tension type headache. Regarding post-vaccination
headache, 59.2% (61/103) of vaccinated individuals presented headache, of which 13.1% (8/61) were
migraine-like and 42.6% (26/61) tension-type. Post-vaccination headache occurred more frequently
after the first and second doses, occurring in 75.4% (46/61) and 82% (50/61) respectively. After the
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third dose, 60.6% (37/61) reported headache. The main findings are shown in Figure 2, while detailed
information on COVID-19 headache phenotype in relation to primary headache, reinfection, and
post-vaccination headache are presented in Table Al.
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Figure 2. Profile of COVID-19 headache in relation to phenotype in primary, reinfection and post-vaccination
headache.

The prevalence of primary headache was 70-80% in the three groups. Patients with a migraine-
like COVID-19 headache were significantly more likely to have a history of primary migraine
(p=0.001), while those with a tension-type COVID-19 headache were more likely to have a history of
primary tension-type headache (p=0.001). Regarding reinfection, there were no differences in the
percentage of headache during reinfection according to the profile of the COVID-19 headache.
However, a migraine-like profile during reinfection was more frequent in patients who had
experienced a migraine-like headache during the initial COVID-19 episode (75% vs. 0% in other
groups; p = 0.014), and a tension-type profile during reinfection was more frequent in those with a
previous tension-type COVID-19 headache (87% vs. 0%; p = 0.001). No significant differences were
observed in the overall prevalence of post-vaccination headache among the three groups. However,
patients with a migraine-like COVID-19 headache were more likely to experience a migraine-type
headache post-vaccination, while those with a tension-type COVID-19 headache typically
experienced a tension-type headache after vaccination. Headache characteristics of the headache
classified as “other” primary and “other” COVID-19 headache are included in Table A2.

In the multivariate analysis, a history of primary migraine headache [OR 0.17 (0.04-0.60),
p=0.0269] and tension-type headache [OR 0.21 (0.07-0.624), p= 0.019] was independently associated
with the COVID-19 headache profile (Table 2).

Table 2. Multivariate model with clinical characteristics and headache phenotype for prediction of the headache
phenotype in COVID-19. SD: Standard Deviation; CI: Confidence Interval; NA= infinite. *p<0.05.

CI CI
Variable Estimate SD z OR Lower Upper p value
limit limit

Migraine phenotype primary
headache
Tension-type primary headache -1.522  0.651 -2340  0.218 0.072 0.624 0.019*
Primary headache mild-moderate
intensity
Primary headache moderate-severe
intensity

-1.764  0.797 -2.212 0.171 0.043 0.609 0.026*

-18.2102 2501.123 -0.007 1.234 NA 2167 0.994

-17.184 2501.123 -0.007 3.441 NA 5961 0.994
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In our cohort, 22.9% (25/109) patients presented persistent COVID-19 headache. As shown in
Table 3, these patients were more likely to be obese (28% vs. 4%; p = 0.001) and had a higher
prevalence of anxiety (p = 0.041) and fibromyalgia (p = 0.028) compared to those without persistent

headache.

Table 3. Baseline characteristics between patients with persistent and non-persistent headache. HBP: High blood

pressure; DL: Dyslipidemia; BMI: Body Mass Index, OSAS: obstructive sleep apnea syndrome. *p<0.05.

Non-Persistent

Persistent

N=84 N=25 p value
Women, n (%) 10 (11.9) 5 (20.0) 0.328
Age, mean (SD) 44,7 (12.3) 46,9 (12.9) 0.454
Weight, mean (SD) 63,2 (12.2) 72,3 (13.4) 0.005*
Obesity, n (%) 3 (3.57) 7 (28.0) 0.001*
HBP, n (%) 8 (9.52) 2 (8) 1.000
DL, n (%) 17 (20.2) 3 (12.0) 0.556
DM, n (%) 1(1.19) 0 (0) 1.000
Smoker, n (%) 11 (13.1) 4 (16) 0.744
OSAS, n (%) 1(1.19) 1(4) 0.408
Anxiety, n (%) 8 (9.52) 7 (28) 0.041*
Depression, n (%) 4 (4.76) 3(12) 0.196
Fibromyalgia, n (%) 6 (7.14) 6 (24) 0.028*
Previous headache
- Migraine, n (%) 18 (27.3) 4 (21.1) 0.769
- Tension, n (%) 31 (47.0) 9 (47.4) 1.000
- Other, n (%) 17 (25.8) 6 (31.6) 0.833

No differences were found between other baseline characteristics or with the primary headache

profile. Several semiological characteristics of the COVID-19 headache — hemicranial location,

photophobia, sonophobia and strong intensity — were significantly associated with the presence of
persistent headache (Table 4). No other persistent symptoms were associated with the presence of

post-COVID-19 headache (Table A3).

Table 4. COVID-19 headache characteristics associated with persistent COVID-19 headache. *p<0.05.

Non-Persistent Persistent
N=84 N=25 p value
Location
Holocranial, n (%) 36 (65.5) 10 (47.6) 0.246
Hemicranial, n (%) 3(5.45) 7 (33.3) 0.004*
Quality
Pulsatile, n (%) 7 (12.7) 2 (9.52) 1.000
Piercing, n (%) 10 (18.2) 9 (42.9) 0.054
Oppressive, n (%) 32 (59.3) 14 (66.7) 0.743
Intensity
Mild-moderate, n (%) 19 (23.5) 14= 0.038*
Moderate-severe, n (%) 62 (76.5) 24 (96) 0.038*
Photo/Sonophobia, n (%) 10 (18.9) 5 (27.8) 0.276
Nausea/vomit, n (%) 13 (26.5) 4 (21.1) 0.761
Clinophilia, n (%) 25 (50) 7 (38.9) 0.593
COVID-19 headache
Migraine, n (%) 11 (13.1) 3(12) 1.000
Tension-type, n (%) 43 (51.2) 11 (44) 0.687
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Other, n (%) 30 (35.7) 11 (44) 0.606
In the multivariate model we found that the presence of fibromyalgia [OR 28.8 (5.32-317.68),
p=0.003] and obesity [OR 14.1 (3.3-77.05), p=0.004] were independently associated with persistent
headache (Table 5).

Table 5. Multivariate model with association between baseline characteristics and persistent headache. SE:
Standard Error. OR: Odds Ratio. CI: Confidence Interval. *p<0.05.

Variables Estimate = SE V4 OR  CIlowerlimit Clupperlimit p value
Obesity 2.6523 0927 2.860 14.186 3.301 77.051 0.004*
Fibromyalgia  3.3625 1.161 2.895 28.861 5.321 317.683 0.003*

4. Discussion

The results of this study show the association between the headache profile during SARS-CoV-
2 infection and the pain phenotype during reinfection and post-vaccination period, as well as with
the patient’s prior history of primary headache. To our knowledge, the simultaneous relationship of
headache phenotypes across these three contexts has not been previously described.

In our sample, the most common COVID-19 headache phenotype was tension-type, observed in
49.5% of cases, while only 12.8% of patients met ICHD-3 criteria for migraine. These results are
aligned with those previously reported, indicating a frequency of 50% and 20% of tension-type
headache and migraine, respectively [5,20]. The pathophysiological mechanisms that determine the
development of one phenotype over another remain unclear. The migraine phenotype (high-
intensity, pulsating quality and associated with nausea) has been associated with inflammatory
markers linked to more severe COVID-19 presentations, such as thrombocytopenia, lymphopenia,
and hyperferritinemia. In contrast, the tension-type phenotype (oppressive quality and mild-
moderate intensity) was present in patients with lower levels of these inflammatory markers [14].
Additionally, the manifestations of a specific headache phenotype during COVID-19 could be
influenced by the previous presence of patients with different subtypes of primary headache
(migraine or tension-type headache). Previous studies have described that secondary headaches are
often related to the pre-existing primary headache [21].

For this reason, we studied the proportion of patients with a history of primary headache and
evaluated whether it could predict the headache phenotype during COVID-19. Our results showed
that a history of migraine or previous tension headache was independently associated with the
development of the same phenotype during SARS-CoV-2 infection. The prevalence of primary
headache in our cohort was 70-80%, indicating that most patients with COVID-19-related headache
had a history of known primary headache, consistent with data already reported [5,22]. The baseline
characteristics across the three groups, based on the headache phenotype during COVID-19, were
similar, with the exception of a higher percentage of obesity among patients with a migraine
phenotype.

As for the percentage of headache during reinfection, we found that more than half of the
patients presented headache, with tension type being more frequent (46.6% tension type vs 20%
migraine type), as occurred during the initial infection. Similar to what has been previously described
related to primary headache, patients with a migraine profile or tension during the initial COVID-19
episode tended to present similar semiological characteristics upon reinfection.

Post-vaccination headache appeared in more than half of the patients (59.2%). This type of
headache is mostly a reversible pain. It typically occurs within the first few days after receiving the
SARS-CoV-2 vaccine and is generally short-lived, often lasting less than 24 hours [11,23,24]. It has
been shown that the presence of post-vaccination headache is more frequent in patients with a history
of primary headache, especially those with chronic and high frequency headache, and in such cases,
the headache often resembles their usual episodes [25]. The most frequently reported phenotype is
tension type, accounting for approximately 70% of cases according to recent data [5]. While the pain
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does not meet the criteria for migraine, up to one third of the patients may have migraine
characteristics, especially in those patients with a history of pre-existing migraine [11]. In our study,
the tension phenotype was more frequent than the migraine phenotype (42.6% vs. 13.1% of
vaccinated patients). Overall, the post-vaccination headache showed characteristics similar to the
phenotype found in headache during initial COVID-19.

There are some differences in incidence related to different types and doses of vaccine [11]. While
some studies reported a higher occurrence after the second dose [5,26], others found it to be more
common after the first dose of vaccine [11,24]. Vaccination triggers an innate immune response,
leading to the release of cytokines that mediate the acute phase. Serum concentrations of some
cytokines, such as gamma interferon or interleukin-6, have been found to increase after the second
vaccine dose, which could explain a higher prevalence of headache after the second immunization
[11]. In our study, the frequency was slightly higher after the second dose (82%) in comparison with
the first dose (75.4%).

Finally, regarding persistent headache, 23% of patients in our study reported headache for more
than 3 months. Although other persistent symptoms were studied, no significant association with
headache was found. In the univariate analysis, obesity, fibromyalgia, and anxiety were significantly
more frequent in patients with persistent headache compared to those without. In the multivariate
model, obesity and fibromyalgia remained as predictors of persistent headache. In the literature,
persistent COVID-19 headache has been described in up to 20% of patients [5,13]. Following the acute
phase, some patients experience persistent symptoms, including headache, known as post-COVID-
19 syndrome. This scenario is increasingly observed in clinical practice [27,28].

The mechanisms underlying the development of persistent COVID-19 headache remain unclear,
likely involving multiple pathophysiological pathways. A migrainous phenotype has been more
frequently described in these patients, suggesting that persistent headache is a chronification of
migraine in patients with a pre-existing diagnosis. The possibility of an acquired activation of the
trigeminovascular system after infection has also been proposed [13,27]. Although our study did not
find significant differences regarding the headache profile between patients with and without
persistent headache, we did observe a higher frequency of migraine characteristics (hemicranial pain,
photo and sonophobia, and strong intensity) among those patients with persistent headache.

The main limitation of this study is that it is an analysis of a retrospective cohort with a small
sample size, which may have limited the ability to detect some significant associations within the
current series. A larger-scale study would provide useful information that could corroborate our
results and further clarify the factors contributing to persistent COVID-19 headache.

5. Conclusions

In conclusion, our results suggest that the headache profile observed during COVID-19 tends to
recur in patients during reinfection and after vaccination and is closely related to the patient’s
primary headache type. Persistent headaches are more likely to develop in patients with obesity and
fibromyalgia and often follows a migraine pattern.

These findings may assist in our clinical practice by enabling a more targeted treatment
approach based on headache semiology and focusing our attention on patients with a higher
susceptibility to persistent pain.
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Appendix A

Table Al. COVID-19 headache phenotype according to primary headache, headache during reinfection and
headache after vaccine. *p<0.05;**p<0.01;***p<0.001.

COVID-19 COVID-19 COVID-19
headache headache headache

Migraine  Tension-type Other p value
N=14 N=54 N=41
Primary headache (85/109)! 10/14 (71.4%) 42/54 (77.7%) 33/41 (80.4%)
Migraine (22/85) 8/10 (80.0%)  8/42 (19.0%) 6/33 (18.2%) 0.001***
Tension-type (40/85) 1/10 (10.0%) 28/42 (66.7%) 11/33 (33.3%) 0.001***
Other (23/85) 1/10 (10.0%)  6/42 (14.3%) 16/33 (48.5%) 0.002**
Reinfected (24/109) 4/14 (28.57%) 13/54 (24.07%) 7/41 (17.1%)  0.511
Headache Phe“("ltsy/gz)fﬂer reinfection , \ 100%)  8/13(615%)  3/7 (42.8%) 0402
Migraine (3/15) 3/4 (75.0%)  0/8(0.00%)  0/3(0.00%)  0.011*
Tension-type (7/15) 0/4 (0.00%)  7/8(87.5%)  0/3(0.00%) 0.001***
Other (5/15) 1/4 (25.0%)  1/8 (12.5%) 3/3 (100%)  0.030*
Vaccinated (103/109) 13/14 (92.8%) 50/54 (92.5%) 40/41 (97.5%)
Headache phenotype after vaccine (61/103)3 9/13 (69.2%) 27/50 (54.0%) 25/40 (62.5%) 0.527
Migraine (8/61) 719 (77.7%)  0/27 (0.00%) 1/25 (4.35%) <0.001***
Tension-type (26/61) 0/9 (0.00%)  23/27 (85.2%) 3/25 (13.0%) <0.001***
Other (27/61) 2/9 (22.2%)  4/27 (14.8%)  21/25 (84%) <0.001***

1 Out of the total patients with primary headache, in each group. 2 Out of the total patients with headache in

reinfection, in each group. ® Out of the total vaccinated patients with headache after vaccine, in each group.

Table A2. Persistent symptoms in post-COVID-19 headache.
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Non-Persistent (N=84) Persistent (N= 25) p value

Tachycardia, n (%) 3(5.26) 0(0) 0.553
Fever, n (%) 0(0) 1(4.3) 0.288
Cough, n (%) 11 (19.3) 2(8.7) 0.328

Dysnea, n (%) 22 (38.6) 14 (60.9) 0.118
Muscle pain, n (%) 18 (31.6) 10 (41.7) 0.538
Asthenia, n (%) 37 (64.9) 16 (66.7) 1.000
Ageusia, n (%) 10 (17.2) 7(29,2) 0.243
Anosmia, n (%) 13 (22.8) 6 (25) 1.000
Odynophagia, n (%) 5 (8.6) 1(4,2) 0.666
insomnia, n (%) 2(34) 0(0) 1.000
Lack of concentration, n (%) 3(5.2) 2 (8.30) 0.627
Nausea, n (%) 0 (0) 2 (8.30) 0.083
Arthralgia, n (%) 1(1.7) 1 (4.20) 0.502
Dizziness, n (%) 7 (12.1) 0 (0) 0.100
Paresthesia, n (%) 2(3.4) 2 (8.30) 0.577
Gait instability, n (%) 0 (0) 1 (4.20) 0.293

Table A3. Headache characteristics of headache classified as other primary and other COVID-19 headache.

Variables Other primary headache (23) Other COVID-19 headache (41)
Hemicranial, n (%) 8 (35) 1(3)
Holocranial, n (%) 1(5) 5(12)

Throbbing, n (%) 6 (26) 1(3)
Oppressive, n (%) 5(22) 7 (17)
Mild-moderate intensity, n (%) 5(22) 5(12)
Moderate-severe intensity, n (%) 18 (78) 8 (20)

Clinophilia, n (%) 10 (43) 3(7)
Nausea/vomit, n (%) 4(17) 8 (20)
Photophobia, n (%) 6 (26) 10 (41)
Sonophobia, n (%) 2(9) 4 (10)

References

1.  Fernandez-de-las-Pefias C, Navarro-Santana M, Gémez-Mayordomo V, et al. Headache as an acute and
post-COVID-19 symptom in COVID-19 survivors: A meta-analysis of the current literature. Eur ] Neurol
2021; 28: 3820-3825.

2. Gonzalez-Martinez A, Fanjul V, Ramos C, et al. Headache during SARS-CoV-2 infection as an early
symptom associated with a more benign course of disease: a case—control study. Eur ] Neurol 2021; 28:
3426-3436.

3. MaolL, Jin H, Wang M, et al. Neurologic Manifestations of Hospitalized Patients with Coronavirus Disease
2019 in Wuhan, China. JAMA Neurol 2020; 77: 683-690.

4. Caronna E, van den Hoek TC, Bolay H, et al. Headache attributed to SARS-CoV-2 infection, vaccination
and the impact on primary headache disorders of the COVID-19 pandemic: A comprehensive review.
Cephalalgia 2023; 43.

5. Cebrian ], Gonzalez-Martinez A, Garcia-Blanco M], et al. Headache and impaired consciousness level
associated with SARS-CoV-2 in CSF: A case report. Neurology 2020; 95: 266-268.

6.  Porta-Etessam J, Matias-Guiu JA, Gonzalez-Garcia N, et al. Spectrum of Headaches Associated With SARS-
CoV-2 Infection: Study of Healthcare Professionals. Headache 2020; 60: 1697-1704.

7.  Olesen ], Bes A, Kunkel R, et al. The International Classification of Headache Disorders, 3rd edition (beta
version). Cephalalgia 2013; 33: 629-808.

8. Baykan B, nge A, Ertas M, et al. Urgent need for ICHD criteria for COVID-19-related headache:
Scrutinized classification opens the way for research. Noropsikiyatri Arsivi 2021; 58: 79-80.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202505.1675.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 21 May 2025 d0i:10.20944/preprints202505.1675.v1

11 of 11

9. Lopez JT, Garcia-Azorin D, Planchuelo-Gémez A, et al. Phenotypic characterization of acute headache
attributed to SARS-CoV-2: An ICHD-3 validation study on 106 hospitalized patients. Cephalalgia 2020; 40:
1432-1442.

10. Castaldo M, Waliszewska-Prosét M, Koutsokera M, et al. Headache onset after vaccination against SARS-
CoV-2: a systematic literature review and meta-analysis. Journal of Headache and Pain 2022; 23.

11. Caronna E, Ballvé A, Llaurad6 A, et al. Headache: A striking prodromal and persistent symptom,
predictive of COVID-19 clinical evolution. Cephalalgia 2020; 40: 1410-1421.

12. Garcia-Azorin D, Layos-Romero A, Porta-Etessam ], et al. Post-COVID-19 persistent headache: A
multicentric 9-months follow-up study of 905 patients. Cephalalgia 2022; 42: 804-809.

13. Planchuelo-Gémez A, Trigo J, de Luis-Garcia R, et al. Deep Phenotyping of Headache in Hospitalized
COVID-19 Patients via Principal Component Analysis. Front Neurol 2020; 11.

14. Meo SA, Bukhari IA, Akram J, et al. COVID-19 vaccines: Comparison of biological, pharmacological
characteristics and adverse effects of pfizer/BioNTech and moderna vaccines. Eur Rev Med Pharmacol Sci
2021; 25: 1663-1679.

15. Gobel CH, Heinze A, Karstedt S, et al. Clinical characteristics of headache after vaccination against COVID-
19 (coronavirus SARS-CoV-2) with the BNT162b2 mRNA vaccine: a multicentre observational cohort
study. Brain Commun 2021; 3.

16. Gobel CH, Heinze A, Karstedt S, et al. Headache Attributed to Vaccination Against COVID-19
(Coronavirus SARS-CoV-2) with the ChAdOx1 nCoV-19 (AZD1222) Vaccine: A Multicenter Observational
Cohort Study. Pain Ther 2021; 10: 1309-1330.

17. Garg RK, Paliwal VK. Spectrum of neurological complications following COVID-19 vaccination.
Neurological Sciences 2022; 43: 3—40.

18. Olesen J. Headache Classification Committee of the International Headache Society (IHS) The International
Classification of Headache Disorders, 3rd edition. Cephalalgia 2018; 38: 1-211.

19. World Medical Association declaration of Helsinki: Ethical principles for medical research involving
human subjects. JAMA 2013; 310: 2191-2194.

20. Schankin CJ, Straube A. Secondary headaches: Secondary or still primary? Journal of Headache and Pain
2012; 13: 263-270.

21. Al-Hashel JY, Abokalawa F, Alenzi M, et al. Coronavirus disease-19 and headache; impact on pre-existing
and characteristics of de novo: a cross-sectional study. Journal of Headache and Pain 2021; 22.

22. Silvestro M, Tessitore A, Orologio I, et al. Headache worsening after covid-19 vaccination: An online
questionnaire-based study on 841 patients with migraine. ] Clin Med 2021; 10.

23. Ekizoglu E, Gezegen H, Yalinay Dikmen P, et al. The characteristics of COVID-19 vaccine-related headache:
Clues gathered from the healthcare personnel in the pandemic. Cephalalgia 2022; 42: 366-375.

24. Sekiguchi K, Watanabe N, Miyazaki N, et al. Incidence of headache after COVID-19 vaccination in patients
with history of headache: A cross-sectional study. Cephalalgia 2022; 42: 266-272.

25. Cai C, Peng Y, Shen E, et al. A comprehensive analysis of the efficacy and safety of COVID-19 vaccines.
Molecular Therapy 2021; 29: 2794-2805.

26. Caronna E, Alpuente A, Torres-Ferrus M, et al. Toward a better understanding of persistent headache after
mild COVID-19: Three migraine-like yet distinct scenarios. Headache 2021; 61: 1277-1280.

27. Ceban F, Ling S, Lui LMW, et al. Fatigue and cognitive impairment in Post-COVID-19 Syndrome: A
systematic review and meta-analysis. Brain Behav Immun 2022; 101: 93-135.

28. Fernandez-De-las-penias C, Palacios-Cefia D, Gémez-Mayordomo V, et al. Defining post-covid symptoms
(Post-acute covid, long covid, persistent post-covid): An integrative classification. Int ] Environ Res Public
Health 2021; 18: 1-9.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s)
disclaim responsibility for any injury to people or propery resulting from any ideas, methods, instructions or
products referred to in the content.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202505.1675.v1
http://creativecommons.org/licenses/by/4.0/

