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Abstract
Eating habits and lifestyle were the areas of life most affected by the COVID-19 pandemic, 

especially in patients with migraine, whose triggers for their crises are related to these 
factors. Thus, the aim of this study was to systematically review the association between 
eating habits, lifestyle and migraine attacks during social isolation in the COVID-19 pandemic. 
Therefore, a systematic review was carried out, developed in accordance with PRISMA and 
registered in PROSPERO nº CRD42022350308, with observational studies, which evaluated 
eating habits and lifestyle as exposure variables for the increase or alteration of migraine 
attacks during the pandemic of COVID-19 in adult patients diagnosed with migraine. Searches 
were performed in PubMed/MEDLINE, Web of Science, LILACS, and Google Scholar (gray 
literature) databases, and MESH and DECS database descriptors were used without language 
limits. 688 publications were identifi ed, of which 11 met the inclusion criteria for data 
extraction, totaling, in the end, 3,256 respondents. The assessment of the methodological 
quality of the studies was performed using the Newcastle-Ottawa scale. The publications 
included were of low to moderate methodological quality, with a high risk of bias, and most 
found an association between lifestyle, eating habits and migraine attacks. Sleep disorders 
were most positively associated with migraine attacks, followed by eating habits. However, in 
most studies, there was no association between caffeine and migraine during the pandemic. 
We emphasize the need for more prospective, robust studies with better methodological 
quality to assess the impact of the COVID-19 pandemic on the association between eating 
habits, lifestyle and migraine attacks.
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Introduction
The state of pandemic declared by the World Health Organization 

(WHO) in 2020, due to the emergence of the SARS-CoV-2 virus, caused 
the need for social isolation to contain the spread of the disease. In this 
context, the impacts of the health crisis signifi cantly modifi ed the way 
of life of the population worldwide. Since lifestyle was one of the most 
aff ected points, health and quality of life were negatively infl uenced after 
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the drastic advance of the virus, especially for patients 
with migraines [1].

A migraine is a form of primary headache 
with a neurovascular and infl ammatory profi le, 
characterized by constant attacks of headache that can 
occur with variable frequency. Already recognized by 
the International Classifi cation of Diseases (ICD), this 
clinical condition has a multifactorial etiology, being 
caused by diff erent triggers, such as diet and lifestyle 
(sleep disorders, dehydration, sedentary lifestyle, 
alcoholism, smoking), in addition to hormonal and 
emotional issues, such as stress and anxiety, among 
others [2].

With regard to the impacts of social isolation in 
the COVID-19 pandemic on migraine patients, the 
new lifestyle has implied changes in eating habits, 
which can be infl uenced by internal and/or external 
issues. An increase in the consumption of more 
palatable foods, mostly ultra-processed foods that 
are rich in sugars, fats, and additives, and a reduction 
in the consumption of fruits, vegetables, and fi ber 
can be observed [3]. In addition to food quality, in the 
pandemic context, the regularity of meals was also 
aff ected [4]. It is known that eating meals at irregular 
times and fasting for a long period of time can cause 
synaptic modifi cation due to hypoglycemia, leading 
to the onset of migraines [5].

Another contributing factor is related to the change 
in the rhythm of life with social isolation, which 
contributed to a reduction in the level of physical 
activity and, consequently, an increase in sedentary 
lifestyle, which can contribute with the increase in 
migraine attacks [6]. In addition, assessing water 
intake becomes important, since low consumption 
can trigger a state of dehydration, which generates 
venous narrowing and loss of electrolytes, causing 
worsening of migraine attacks [7].

The change in eating habits and reduced physical 
activity, in association with stress and a higher level 
of fear and anxiety experienced during the pandemic, 
can be understood as factors responsible for inducing 
dysfunction in the circadian cycle, thus implying the 
physiological secretion of the hormone melatonin, 
which consequently leads to changes in sleep patterns 
[8]. It is worth noting that chronic sleep disruption 
is related to a predisposition to migraine attacks 
[9]. In addition, during the health crisis, there was 
a tendency to increase smoking and drinking habits 
[10,11], which can have a substantial eff ect on crises 

due to the presence of histamine and nicotine in 
alcoholic beverages and cigarettes, respectively [12]. 

Therefore, it appears that during the health crisis, 
migraine patients were widely aff ected due to sudden 
changes in lifestyle and eating habits, which are 
possible triggers for migraine attacks. It is therefore 
necessary to develop studies on this topic to expand 
care strategies for migraine patients. Therefore, 
in view of the high prevalence of migraines and the 
strong association with lifestyle and eating habits, this 
study aimed to systematically review the association 
between eating habits, lifestyle, and migraine attacks 
during social isolation in the COVID-19 pandemic, 
answering the following guiding question: “What 
is the association between eating habits, lifestyle, 
and migraine crises during social isolation in the 
COVID-19 pandemic?”.

Methodology
This is a systematic review, developed according 

to Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA), and registered in 
PROSPERO (International prospective register of 
systematic reviews) under number CRD42022350308. 
The author LOL is responsible for this review; 
however, all authors contributed to the development 
of selection criteria, assessment, and risk of bias, 
as well as the search strategy. All authors provided 
comments and approved the fi nal manuscript.

Participants, Exposure, Comparison, Outcome 
and Study Design (PECOS)

All observational studies that evaluated dietary 
habits (consumption of trigger foods) and lifestyle 
(regularity of meals, sleep disorders, physical 
activity, water intake, alcohol consumption, and 
smoking) were included as exposure variables for the 
increase or change in migraine attacks during social 
isolation in the COVID-19 pandemic in adult patients 
diagnosed with migraines. In this way, the prevalence 
or mean values   of lifestyle and eating habits in the 
exposed group (meal irregularity, sleep disorders, 
sedentary lifestyle, smoking, low water intake, and 
consumption of trigger foods and alcohol) and in 
the unexposed group were compared regular meals, 
unaltered sleep pattern, physical activity, adequate 
water intake, low consumption of trigger foods and 
alcoholic beverages, and no smoking practice), or even 
identifying the degree of correlation between changes 
in eating habits (consumption of trigger foods) 
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and lifestyle (regularity of meals, sleep disorders, 
physical activity, water intake, alcohol consumption, 
smoking) and migraine attacks (Chart 1). 

Inclusion and non-inclusion criteria

Studies that evaluated the association between 
eating habits (consumption of trigger foods), lifestyle 
(regularity of meals, sleep disorders, physical activity, 
water intake, alcohol consumption, smoking), 
and migraine attacks during social isolation in 
the COVID-19 pandemic were searched. Language 
restrictions have not been applied. It is noteworthy 
that the stipulated time was the one referring to the 
beginning of the COVID-19 pandemic by the WHO in 
March [13]. Studies included in the systematic review 
met the following criteria: (1) observational (cohort, 
case-control, or cross-sectional); (2) the population 
consists of adult individuals (≥ 18 years old) diagnosed 
with migraines; (3) exposure related to changes 
in eating habits (consumption of trigger foods) 
and lifestyle (regularity of meals, sleep disorders, 
physical activity, water intake, alcohol consumption, 
smoking); (4) the outcome being related to migraine 
attacks (regardless of the parameter used); and (5) 
provide at least the Relative Risk (RR), Prevalence 
Ratio (PR), or Odds Ratio (OR) with their Confi dence 
Intervals (CIs) for categorical risk estimates, mean 
values   and standard deviation, or the correlation 
coeffi  cient with respective p-values   for continuous 
variables. Studies in which individuals were selected 
by a group of chronic or high-risk diseases, in addition 
to interventional research, were not included, as well 
as clinical trials, in vitro and in vivo studies, review 
and/or case reports, and studies that did not assess 
the outcome.

Information sources

The articles were searched in electronic 
bibliographic databases: PubMed/MEDLINE (Medical 

Literature Analysis and Retrieval System Online/
PubMed), Web of Science, LILACS (Scientifi c and 
Technical Literature of Latin America and the 
Caribbean) and Google Scholar (grey literature). To 
ensure literature saturation, reference lists of included 
studies or relevant reviews manually identifi ed 
through the search were analyzed to add studies that 
were not indexed in the databases but would still be 
relevant for inclusion in this review. The authors’ 
personal fi les were also searched to ensure that all 
relevant material was captured. For permission of the 
content available in the databases, remote access was 
used via the Federated Academic Community (CAFe) 
of the Coordination for the Improvement of Higher 
Education Personnel (CAPES) Periodicals Portal, 
according to the content signed by the portal available 
to the University of the State of Bahia.

Search strategy

Observational studies were searched in the 
aforementioned databases. Language limits were not 
imposed on the search, but a search fi lter for time 
(start of the COVID-19 pandemic in March 2020) 
was used. The terms for outcome (migraine and 
COVID-19) and population (adults aged 18+ years 
with migraines) and their synonyms were used in the 
search strategy with the aim of including all relevant 
studies on this topic. Descriptors for specifi c outcome 
and population for each database are presented in 
appendix.

The Boolean operators “AND” and “OR” were 
adopted to search the databases. The use of Boolean 
expressions allows a comprehensive search for 
several studies in diff erent databases. This form of 
research increases the possibility of fi nding relevant 
articles on the topic, because, when it comes to health 
care, the possibility of results should not be neglected 
[14]. Some artifi ces were used to construct the search, 
like symbols, such as truncation (*), and the use of 
quotation marks and parentheses according to each 
database. The descriptors from the Medical Subject 
Headings (MESH) database were selected, and 
sensitization was chosen with the inclusion of “entry 
terms”, uncontrolled vocabulary. Thus, Boolean 
word combinations were developed for searching in 
databases that use the MESH descriptors (PubMed/
MEDLINE, Web of Science, and Google Scholar) 
(Appendix A1). As for the search in the LILACS 
database, the descriptors selected from the Health 
Sciences Descriptors (DeCS) from the Virtual Health 
Library (BVC) were used, and Boolean expressions of 

Chart 1: PECOS - criteria for inclusion and exclusion of studies.

Parameters Criteria

Population Adult individuals diagnosed with migraines

Exposure
Irregularity of meals, sleep disorders, sedentary 

lifestyle, low water intake, and consumption of trigger 
foods and alcohol, and smoking

Comparator
Regular meals, unaltered sleep pattern, physical 

activity, adequate fl uid intake, low consumption of 
trigger foods and alcohol, and no smoking

Outcomes
Increase or changes in migraine attacks (any 

parameter) during the COVID-19 pandemic
Setting or 

study design
Observational studies
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words were developed for research in this database 
(Appendix A2).

Data management

The results of the literature search were uploaded 
to Endnote Reference Management in its online 
version, a software program that identifi es duplicates, 
facilitating collaboration between reviewers during 
the study selection process. However, the articles that 
the program did not detect as duplicates because they 
were attached to the databases in diff erent ways, were 
manually eliminated by the reviewers.

Selection, extraction and synthesis of data

The articles identifi ed in the databases, which met 
the eligibility criteria for the studies, were selected 
by fi ve independent reviewers. Titles and abstracts 
were read and those that did not meet the selection 
criteria were excluded. All studies that were selected 
in the previous phase had their eligibility confi rmed 
by reading the full article. At this stage, the primary 
reason for exclusion was recorded to compose the 
article selection fl ow. To guide this phase, a previously 
prepared standardized eligibility assessment form 
was used, which basically contains the established 
eligibility criteria (inclusion and exclusion).

As relevant studies were identifi ed, the reviewers 
checked other cited articles. The diff erences identifi ed 
were resolved by the main researcher in a consensus 
meeting. The research team jointly concluded which 
studies were ultimately selected for data synthesis. 
None of the review authors were blinded to journal 
titles or study authors or institutions. From the 
eligible studies, data were independently extracted 
using a spreadsheet prepared in the Microsoft Offi  ce® 
Excel program. The following items were extracted 
from the included studies: authors, journal, year 
of publication, country, sample size, gender, age 
or mean age, statistical approach used, exposure 
(consumption of trigger foods, meal irregularity, 
sleep disorders, physical activity, low water intake, 
alcohol consumption, and smoking), instruments 
used to assess exposure, outcome (migraine-
related), instruments used to assess the outcome, 
and conclusions on the association between exposure 
and outcome. Due to the great heterogeneity of the 
included studies, especially regarding the tools used 
to assess exposures and the outcome and statistical 
analyses, it was not possible to perform a quantitative 
synthesis of the data, so a narrative synthesis was 
performed.

Assessment of methodological quality and risk 
of bias

The evaluation of the methodological quality of 
the studies was carried out using the Newcastle-
Ottawa scale, which consists of 8 questions inserted 
in 3 main domains (participant selection, participant 
comparability, and outcome/exposure assessment). 
The maximum total score that each cohort study 
could receive for this scale was 9 stars (2 stars for 
comparability). In the version adapted for cross-
sectional studies, there are 6 questions, and the 
maximum possible total score is 7. In the present 
systematic review, studies were classifi ed as having 
methodological quality when they received 7 stars 
(cross-sectional studies) or 9 stars (cohort and case 
studies) [15]. All studies, regardless of their quality 
score, were included in this review.

Results
Literary search

The detailed steps of the search and selection 
of studies, carried out between November 2021 
and January 2022 and updated in April 2022, are 
presented in a fl owchart below fi gure 1. After applying 
the search strategy, a total of 618 potentially relevant 
publications were identifi ed: 195 in the PubMed/
MEDLINE database, 222 in the Web of Science 
database, 140 in Google Scholar, and 61 in the LILACS 
database. 

Database results were pooled and imported into 
Endnote Reference Management in its free online 
version. Two hundred and thirty-two duplicates 
and 386 articles were manually identifi ed by the 
reviewers for reading abstracts and titles. After 
reading the abstracts and titles, a total of 357 studies 
were excluded for not meeting the inclusion criteria. 
Thus, 29 articles were read in full. After reading all of 
the full texts, 18 articles were excluded and 11 articles 
were selected for analysis of the theme in question, as 
they met the inclusion criteria, resulting in a total of 11 
articles for data extraction from 10 diff erent studies.

Characteristics of the studies

Table 1 (included as supplementary fi le) describes 
the characteristics of the studies included in this 
review.

Period, country of correspondence of the authors/
performance of the studies, and journals: The studies 
included were published in English, starting in 2020, 
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Figure 1 Search and selection fl owchart according to PRISMA.

after the beginning of the SARS-CoV-2 pandemic, 
and studies from diff erent continents were found, 
namely: Europe (n = 6) with studies by Currò CT, et 
al. [16], Cola F, et al. [17], Gonzalez-Martinez A, et 
al. [2], Di Stefano V, et al. [18], Smith M, et al. [19], 
and Granato A, et al. [6]; Asia (n = 3) with studies by 
Suzuki K, et al. [20], Al-Hashel JY, et al. [1], and Togha 
M, et al. [21]; and America (n = 1) with a study by Silva 
HMS, et al. [22]. The articles come from 11 diff erent 
journals.

Study design: All included studies had a cross-
sectional design.

Sample: In total, this review included 3,256 

participants (including both genders), aged between 
18 and 77 years. As for the sample of the studies, the 
total number of participants included varied between 
37 [6] and 1,018 [1], with females being predominant 
in 9 studies (90%) that contained the details of 
the sample, while 1 study (10%) did not have this 
information. The 10 studies included did not present 
information on the time of the diagnosis of migraines 
for the participants; in contrast, in 7 studies (70%) 
[1,6,16-20], patients were followed up through 
treatment centers or outpatient clinics for migraines 
or used prophylactic drugs as a form of treatment.

Exposures: Most of the studies included in this 
review evaluated sleep disturbances, food triggers, 
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and physical activity as exposure variables. According 
to table S1, sleep disturbance was assessed in most of 
the articles (n = 9; 90%) included. Subsequently, most 
also evaluated food triggers (n = 8; 80%) and physical 
activity (n = 7; 70%). Meanwhile, the regularity of 
meals (n = 4; 40%), smoking (n = 3; 30%), alcohol 
consumption (n = 3; 30%), and water intake (n = 2; 
20%) were less studied. Exposures were assessed 
using non-validated instruments, such as an online 
questionnaire and telephone interviews but also 
using validated instruments, such as the Pittsburgh 
Sleep Quality Index (PSQI) for sleep, the International 
Physical Activity Questionnaire Short-Form (IPAQ-
SF) (adapted) to assess physical activity, a Food 
Frequency Questionnaire (FFQ) (adapted) to assess 
eating habits, and the Insomnia Severity Index (ISI) 
for insomnia.

Outcomes: The migraine parameters analyzed 
were frequency, intensity, pain impact, pain duration, 
time of diagnosis, symptoms, and duration of attacks, 
with the frequency and intensity of attacks being the 
two most evaluated factors by most of the studies 
included in this review. The frequency of migraines 
was present in 90% of the studies [1,2,6,16-
19,21,22]; in terms of intensity, it was evaluated in 
30% of the studies [1,2,16]. However, there was no 
standardization in the parameters and instruments 
evaluated.

Association between sleep disorders and 
migraines

Regarding the association between sleep disorders 
and migraines during the health crisis, 9 studies 
evaluated this lifestyle factor. Seven studies found a 
positive association with the frequency of migraine 
attacks, while one showed a relationship with 
intensity [1,2,6,16-19,21,22]. Currò CT, et al. [16] 
showed a positive association regarding the impact 
of pain. However, the studies by Gonzalez-Martinez 
A, et al. [2] and Granato A, et al. [6] demonstrated 
no association between pain frequency and sleep 
parameters.

Association between consumption of trigger 
foods and migraines

Among the analyzed scientifi c studies (n = 
10), the majority (n = 8) were associated with the 
consumption of trigger foods and migraine. As for the 
frequency of migraine, only 3 studies found a positive 
association with the consumption of trigger foods 
[1,18,21]. Regarding intensity, a single study showed a 

positive association [1]. The impact of pain, duration 
of attacks, and symptoms of migraines showed no 
association with trigger foods [6,16].

Association between physical activity and 
migraines

Most (n = 7) of the analyzed studies (n = 10) were 
associated with physical activity and migraines. A 
positive association was found for the frequency 
of migraine attacks in 3 of the studies [17,18,21]. 
Regarding the impact of pain, duration of attacks, and 
symptoms, the study by Granato A, et al. [6] found no 
association for migraine and physical activity and Al-
Hashel JY, et al. [1] found no association as for pain 
intensity. 

Association between regularity of meals and 
migraines

Among the analyzed studies (n = 10), few (n = 4) 
made an association with regularity of meals. As for 
the frequency of migraines, only two studies found 
a positive association with the regularity of meals 
[17,21]. In relation to intensity, as well as duration 
and impact of pain, a single studyshowed a positive 
association [16].

Association between alcoholism and migraines

A small number of the analyzed studies (n = 3) 
explored the relationship between alcoholism and 
migraines, with no association in all studies [6,19,22]. 
In these evaluated studies, the following parameters 
for migraine were used: daily frequency of pain 
[19,22], monthly frequency, impact of pain, duration 
of attacks, and symptoms [6].

Association between smoking and migraines

Only 3 of the analyzed studies were related to 
smoking and migraines. Only one study identifi ed 
a positive association between smoking and the 
frequency and impact of migraines [16].

Association between water intake and migraines

Only 2 of the analyzed studies explored the 
association between water intake and migraines: 
Granato A, et al. [6] and Silva HMS, et al. [22]. 
They found no association with the parameters of 
migraines analyzed, namely: monthly frequency, 
pain impact, duration of attacks, symptoms [6], and 
daily frequency [22].
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Assessment of methodological quality

After applying the Newcastle-Ottawa scale [15], 
it was possible to observe the predominance of the 
risk of bias related to the outcome, given that due 
to the pandemic and the need for social isolation, 
the studies carried out this determination through 
self-report via online questionnaires. It is also worth 
highlighting the fact that most of the studies used 
convenience samples (as volunteers), allowing risk 
of bias due to an unrepresentative sample, as well as 
using non-validated tools to determine exposure.

The low quality identifi ed in the research by Togha 
M, et al. [21] may be associated with the fact that 
the work available was a summary published in the 
proceedings of the International Headache Congress 
(2021) (grey literature), which implied a scarce 
amount of exposed data that were necessary for a 
more accurate evaluation of methodological quality.

In short, as mentioned above, the studies that 
received 7 stars on the aforementioned scale would be 
considered as having methodological quality, a score 
that was not achieved by any of the analyzed studies. 
More studies related to the theme, with greater 
methodological rigor, should be encouraged. The 
complete risk of bias analysis of the studies selected 
for the review can be seen in table 2.

Discussion
The results obtained in the present review mainly 

found an association between sleep disorders and 
migraine attacks during the social isolation in the 
COVID-19 pandemic. Eating habits and physical 
activity were the other most studied factors in 
relation to headache attacks during the health crisis. 

In addition, studies originating mainly from Europe 
(50%) were reviewed. The propensity for research 
on the subject can be justifi ed by the fact that in 
that continent, headaches are the second cause for 
“years lived with disability”, according to data from 
the Global Burden of Disease Study (GDB), which is 
capable of having a major impact on public health 
[23].

Discussing GBD data, it was reported that, in 
relation to age, young adult women (15-49 years) are 
the most aff ected by migraines. In the aforementioned 
research, the disease occupied the second place related 
to disability, only behind gynecological diseases. Such 
data are close to those seen in this review, where the 
studies that provided the mean age of the sample 
group showed values   from 42.3 to 45.2 years for the 
age group, and in the analyzed populations, women 
also predominated. Young adults and women appear 
to be more prone to migraines [24-27]. Through a 
literature review, Delaruelle Z, et al. [27] observed 
that primary headaches occur more frequently 
in females of reproductive age. For the authors, 
headache patterns evolve over time and are correlated 
with hormonal changes throughout life, since sex 
hormones have eff ects on the nervous system and 
aff ect important brain areas.

Sleep disorders were evaluated by 90% of the 
studies that composed the current work, and it 
was possible to fi nd positive relationships between 
these disorders and the frequency and intensity of 
migraines. In this aspect, Buse DC, et al. [28] observed 
that migraine subjects had a triple chance of insomnia 
through a prospective longitudinal cross-sectional 
study. Likewise, the intensity of the headache was 
related to a greater risk for the disorder.

Table 2: Assessment of the methodological quality of the studies included in the review.

Reference Selection Comparability Outcome Totalª

Al-Hashel JY, et al. [1] - b ** * 3

Cola F, et al. [17] * ** * 4

Currò CT, et al. [16] * ** - b 3

Di Stefano V, et al. [18] ** ** - b 4

Gonzalez-Martinez A, et al. [2] * ** * 4

Granato A, et al. [6] - b ** - b 2

Silva HMS, et al. [22] * ** - b 3

Smith M, et al. [19] * ** * 4

Suzuki K, et al. [20] *** ** * 6

Togha M, et al. [21] - b - b - b 0
Caption: aCross-sectional studies: maximum score of 7 stars; moderate quality: 4 to 6 stars; low quality: ≤ 3 stars. 
                bDid not score.
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According to Souza LFF, et al. [29], the COVID-19 
pandemic, with the imposition of social isolation, 
contributed as a risk factor related to mental health, 
which directly impacts sleep quality. In this way, 
the state of reclusion and the public health situation 
may have acted as drivers for this factor related to 
migraines, in view of the occurrence of an association 
between migraines, anxiety, and sleep disorders [30]. 
As exposed by Korabelnikova EA, et al. [31], migraines 
and sleep disorders have a complex bidirectional 
relationship, both as a cause and aggravation, which 
is due to the sharing of neurobiological pathways. 
The authors reinforce that anxiety worsens this 
relationship, resulting in a decrease in quality of 
life. Thus, diagnosing and treating sleep-related 
comorbidities should be part of the goals included in 
the treatment of migraines, since better sleep quality 
is crucial for reducing the severity and recurrence of 
headache attacks [32,33].

Most studies (70%) also evaluated the association 
between eating habits and worsening of migraines, 
due to the idea that food is a trigger of migraine 
episodes, in addition to the context of the pandemic 
that infl uenced the emotional eating developed by 
some individuals in situations of stress and anxiety. 
This leads to an increase in the consumption of foods 
considered palatable and often chosen in an attempt 
to seek comfort, which are also known as potential 
triggers for migraine attacks [22]. However, only 
three studies identifi ed a positive association between 
these food triggers and migraine attacks, which can be 
explained by the low methodological quality and high 
risk of bias in the publications included that may have 
contributed to the absence of further associations.

According to Finkel AG, et al. [34], dietary 
changes can cause chronic implications in almost all 
migraine subtypes regardless of the nutrient, and the 
characteristics in the individual’s behavior can make it 
possible to make choices, conscious or not, that reduce 
or provoke the ability of migraine triggers. Work by Di 
Stefano V, et al. [18] showed increased consumption 
of carbohydrate-rich foods and sweets in all groups of 
migraine patients during social distancing but also a 
positive correlation between increased consumption 
of dairy or fruit in the general group and subgroup of 
patients who reported a stable headache. According 
to the authors, the lockdown may have contributed 
to a lower sensitivity of migraine patients in relation 
to food triggers, making it diffi  cult for migraines to 
worsen.

Among the food triggers, caff einated beverages, 
including coff ee, were the most studied in this review. 
Alcoholic and sugar-rich drinks were also evaluated 
as triggers. In most of the included articles that 
evaluated caff einated beverages as migraine triggers 
[6,16,22], coff ee consumption was not associated 
with pain duration, intensity, impact, or frequency 
of migraine attacks. However, the study by Toghaet 
M, et al. [21] showed a positive association between 
migraine attacks and consumption of caff einated 
beverages. Headaches caused by vasodilation have 
symptom relief with caff eine, which has the property 
of constricting blood vessels [35]. According to 
Zhang, caff eine may exhibit antinociceptive actions 
by blocking adenosine receptors, inhibiting the 
synthesis of the cyclooxygenase-2 enzyme or by 
changing the emotional state [36].

Given the complexity of triggers for migraine 
attacks, including food, complementary non-
pharmacological strategies or treatment alternatives 
aim to improve migraine control and, consequently, 
functional capacity with minimized adverse eff ects, 
compared to prophylactic pharmacological treatment 
[37]. In this context, moderate-intensity aerobic 
exercise is also suggested for pain modulation in 
prophylactic treatment, with a possible short- 
and long-term analgesic eff ect at the central and 
peripheral levels [37,38].

In a study by Di Stefano V, et al. [18], a signifi cant 
decrease in physical activity levels during COVID-19 
quarantine was observed in the entire study sample, 
due to the isolation imposed by the pandemic. 
During the period of social distancing, 28% of 
patients reported worsening headache, 33% reported 
improvement, and 39% reported a stable headache 
frequency. The study by Cola et al. reported that 
the negative impact of the pandemic on migraines 
implied a change in the daily routine of individuals, 
causing physical inactivity and irregularity of meals 
[17].

As for the study of Togha M, et al. [21], the reduction 
in physical activity was signifi cantly more reported 
by individuals who had increased migraine attacks 
during the pandemic, and decreased hours of sleep, 
consumption of caff einated beverages, and regularity 
of meals were also reported. Regarding the latter, 
prolonged fasting is one of the most cited triggers of 
migraines [5,39,40]. Therefore, 40% of the studies in 
this current review evaluated the association between 
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migraines and meal regularity, obtaining fi ndings of 
a positive association [16,17,21].

In a cross-sectional study, Curró CT, et al. [16] 
found that individuals who reduced the regularity of 
meals during social isolation had a longer duration 
of migraines. It is known that eating at regular times, 
avoiding fasting, and maintaining adequate food in 
quantity and quality is important to avoid migraines 
[41-43]. This may be related to hypoglycemia, which 
causes the brain to not function properly, as the organ 
is dependent on glucose for energy and to fulfi ll its 
functions. Unfavorable conditions increase blood 
fl ow to obtain more glucose, leading to vasodilation, 
which can cause headaches [39,40,43]. 

A higher frequency of migraine days is associated 
with irregular meals [17,21]. According to Cola et al., 
those patients who modifi ed their eating habits during 
social isolation, avoiding fasting and binge eating, 
were in the group that had improved migraine attacks 
compared to the others [17]. It is already established 
that the modifi cation of eating habits and behaviors, 
aimed at improving migraine attacks, can have a 
signifi cant eff ect on both the reduction of days and 
the severity of pain, thus promoting a better quality of 
life for these patients [40,42], since triggering factors 
of the disease are associated with metabolic disorders 
and oxidative stress [43].

Although the investigation of this relationship 
was present in a small portion of the analyzed studies 
(30%), with an association absent in all, alcohol 
consumption is reported as one of the 10 biggest 
triggers for migraines [44], and the period of the 
pandemic seems to have increased its consumption, 
mainly related to anxiety [10,45,46]. Recent literature 
reviews on food triggers for migraines point to alcohol 
consumption as a common triggering factor for 
increased frequency of attacks [42,47,48]. Alcoholic 
beverages, especially red wine, are described as 
triggers for the onset of migraine attacks [49-52]. 
According to the scientifi c literature, the relationship 
involves the action of biogenic amines, sulfi tes, 
and phenolic fl avonoids present in such beverages, 
their vasodilating eff ects, and mechanisms linked to 
5-hydroxytryptamine [49,51]. In a review, Martins 
et al. observed that alcohol-induced headache can be 
immediate or delayed, and the doses needed to trigger 
the attacks are variable [53].

In this review, only three articles performed the 
analysis between migraines and smoking, with two 

studies reporting that smoking had no association 
with migraine [6,17], in disagreement with Curró CT, 
et al. [16], who showed a positive association with an 
increase in days of migraine attacks, corroborating 
other fi ndings in the literature [54-57]. There are 
some factors that can trigger migraines in smokers and 
worsen the pattern of pain compared to non-smokers, 
such as high levels of carboxyhemoglobin in smokers. 
In addition, nicotine can accelerate the metabolism 
of some drugs, such as caff eine, propranolol, and 
imipramine, as well as infl uence the neuroendocrine 
increase and serotonin turnover. However, it is worth 
mentioning that nicotine withdrawal can also lead the 
individual to have headaches [54-56].

Although a migraine is a primary headache and 
the mechanisms of relationship between headaches 
and water intake are multifactorial and variable and 
its pathophysiology is not completely understood 
[7], a correlation has already been found between 
increased water intake and improvement in migraine 
severity, pain intensity, frequency, and duration of 
attacks. Some hypotheses are suggested, including 
the fact that some triggers for migraine, such as 
alcohol intake, sleep disturbances, and stress, are 
possibly aff ected by water balance. In addition to 
increasing water consumption, it reduces osmolarity 
and balances electrolyte concentration [58]. It is also 
speculated that water scarcity can cause dural venous 
stretching and hypertonicity, leading to traction on 
vascular structures and pain-sensitive meninges, and 
that the pain threshold in dehydrated people is lower 
[7]. However, in the two studies evaluated by the 
present review, it was not possible to identify the level 
of dehydration or hypohydration of the individuals, 
considering that the range to consider low water 
intake was large (between 0 and 1.5 L) and did not 
address other signs and symptoms of dehydration.

In summary, sleep disorders and eating habits 
were the main evaluated factors for the worsening 
of migraine attacks. Therefore, better identifying 
these migraine triggers, as well as others (alcohol 
consumption, dehydration, fasting, physical exercise) 
from detailed and up-to-date notes of these triggers, 
can help to avoid or modify them to some extent [59]. 
However, to assess migraines, Granato A, et al. [6], 
Curró CT, et al. [16] and Suzuki K, et al. [20] were the 
only studies that used validated instruments that are 
useful to measure the disability impact that migraine 
has on quality of life, such as the Headache Impact 
Test (HIT-6) and the Migraine Disability Assessment 
Scale (MIDAS) [60-62].
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Regarding the non-association between migraine 
and factors such as alcoholism, smoking and water 
consumption, observed in some studies included in 
the present review, but with an association present 
in other studies in the scientifi c literature, this can 
be explained by the small number of studies that 
analyzed such correlations. In addition, it should be 
noted that the studies had gaps in methodological 
quality and a high risk of bias in terms of information, 
selection, and representativeness of the sample. 
It is also known that cross-sectional studies are 
limiting for identifying causal relationships and have 
not ensured that confounding factors are equally 
distributed between groups. In addition, some 
studies have associated a reduction in the duration of 
pain in the period of confi nement, less contact with 
stressors, and the possibility of resting at the time of 
the migraine attack, due to being at home. Therefore, 
these are limitations to the evidence produced by the 
current review.

Other studies with greater methodological rigor 
that investigate triggers related to lifestyle and 
migraines, especially during and after the COVID-19 
pandemic, investigating the repercussions generated 
by the quarantine period, should be encouraged so 
that more eff ective measures are formulated for the 
treatment of migraines. However, the importance 
of the fi ndings of this review is highlighted because 
it is unprecedented and has fulfi lled all the steps 
described in the methodology to avoid bias. Selection, 
data extraction, and quality and bias assessment were 
performed independently by the researchers.

Conclusion
This systematic review identifi ed that sleep 

disorders, eating habits, and physical activity were the 
main triggers studied in relation to migraine during 
the period of social isolation caused by the SARS-
CoV-2 virus pandemic, with changes related to sleep 
patterns being the most frequent were associated 
with worsening of migraine attacks. It is noteworthy 
that the frequency and intensity of migraines were the 
most used parameters to assess attacks. Among food 
triggers, no association was found between caff eine 
and migraine attacks in most studies. However, 
caution is recommended in the interpretation of these 
data, as the inclusion of only cross-sectional studies 
(with methodological limitations) compromises 
the quality of the evidence, as already described, 
emphasizing the need to develop more prospective, 
robust studies with better methodological quality that 

evaluate the repercussions of the COVID-19 pandemic 
on the association between eating habits, lifestyle, 
and migraine attacks.
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