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Valeska Magierek Introduction

valeska.magierek@gmail.com Migraine is a disease that affects the overall performance of the patient, especially
attention and executive functions (EF), with a directimpact on the person's functionality,
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highlighting the importance of studies in order to minimize its damage.

Obijective

The objective of this study was to evaluate if there is a link between migraine and
executive and attentional functions.

Methodology

Observational study (44 subjects; 29 migraineurs and 15 non-migraineurs) on
aftentional and executive functioning changes in migraine. Subjects over 18 years
of age were included in the study, regardless of gender, recruited for convenience
at CAM FAME, FAME and Centro AMA, primary recruitment centers, following
the criteria of the International Classification of Headache Disorders (ICHD-3).
The participants underwent neuropsychological tests that estimated executive and
attentional functioning. For attention, the Psychological Attention the Assessment
Battery (AAB) was used, and for EF, the Five-Digit Test (FDT) was used. Student's t test,
ANOVA, Mann-Whitney and/or Kruskal-Wallis U test were used, whose analyzes
fixed the type | error at 0.05.

Results

All AAB subtests pointed to a reduction in the attentional potential in migraineurs
when compared to the control group. The FDT showed lowering in the migraineurs
group subjects, when compared with the non- migraineurs group. Multivariate
analysis identified a relationship between EF, Attention and migraine (p<0.05).
Keywords: Conclusion

Migraine migraineurs present a decrease in executive functioning and attentional skills and
Aftention and Executive Functions an increase in execution time when compared to non-migraineurs individuals.
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Introduction

igraine tends to lead patients to work incapacity, with

losses covering both economic and social aspects,
and is one of the most frequently demanded etiologies in
primary care medical consultations(1,2).

Given the characteristics of migraines, understanding how
it acts on different neurological and neuropsychological
mechanisms is crucial for treatment to bring benefits
beyond those primarily focused on pain relief or
elimination. It should also aim at improving neurocognitive
functions and their respective scopes(1,2).

In this sense, identifying factors that trigger migraine, in
addition to understanding the impact of pain perception,
may contribute to both understanding and treating its
different forms of presentation.

Knowing the etiology, therapies, how patients perceive and
live with their pain and how their lives are affected by it are
basic care measures for a condition that afflicts a large part
of the world's population(4,5). However, its deleterious and
silent effects, related to neurocognitive deficits, should also
be studied, so that management strategies go beyond the
curative factor of pain and so that the role of pain can be
understood in those skills that, at first, do not call attention
to themselves and are not the primary targets of medical
interventions. Physical symptoms, those which current
strategies and interventions tend to reduce the negative
impact of pain on the subject, are often considered the
most important in the treatment of the condition given
the relative ability to measure pain and its coadjutants.
However, in addition to the physical signs, there is the
possibility of impairment of noble cognitive variables such
as Executive Functions and Attentional Skills, which are not
always considered and which, for a long time, have also
been underdiagnosed(5).

In this sense, Executive Functions (EF) can be seen as
more complex cognitive processes related to the human
behavioral repertoire and fundamental to achieving goals,
which means that EF are directly related to the selection of
objectives, to the choice of effective and efficient strategies
and their monitoring. Thus, they can be maintained or
refuted as behavior organized in a feedback mechanism.
In other words, EF allows the subject to direct behaviors
towards goals, evaluate their efficiency and suitability and
replace ineffective strategies with efficient and functional
ones in order to solve short, medium and long-term
problems. To this end, Attention to and management of
EF are fundamental for learning and solving problems
that range from the everyday to the more complex ones.

ConsideringthatEFisrelated to the activities of the prefrontal
cortex(6,7), understanding how migraine interferes
with this mechanism is of fundamental importance for

)

both the doctor and the patient, considering the functional
reduction caused by related abilities during periods of crisis.

Allied to EF are Attentional Skills (AS), which can also
be influenced by the deleterious effects of migraine,
given the involvement of structures that are also noble
for them to happen. In this way, the circuitry involved, as
well as neurotransmission, can show deficits in patients
with migraine, with direct repercussions on the subject's
neurocognitive functioning(6,8-10).

Thus, the aim of this study was to assess whether there
is a relationship between migraine and EF and AS in
subjects from observational and control groups, in order
to identify possible impairments that could compromise
the quality of life and functionality of patients who have
this condition.

The study followed the ethical precepts of the National
Health Council (CNS), Resolution 466/2012 and was
approved by the Ethics and Research Committee of
the Barbacena Medical School - FUNJOB, under CEP
substantiated opinion number 5.331.909.

Methods

This was a cross-sectional study to assess whether there
are changes in attention and executive functioning in
migraineurs and non-migraineurs. Patients over the age
of eighteen (18) were included, regardless of gender,
and recruited consecutively for convenience at the Dr.
Agostinho Paolucci Multiprofessional Academic Center
of the Barbacena Faculty of Medicine - CAM FAME, the
Barbacena Faculty of Medicine and the AMA Development
Center - Barbacena/MG, between May and August
2022. Patients with cognitive impairment (difficulties in
understanding and communicating) were excluded, as
this would make it impossible to respond to the protocols,
as were those who did not agree to take part in the study.

Migraineurs were diagnosed by the neurologist in charge
of the research and by the students, according to the
criteria of the International Classification of Headache
Disorders(1), were invited to take part in the research.
Thus, in an initial approach, patients who showed interest
in complaining of migraine and patients diagnosed with
migraine signed an informed consent form (ICF). The
control group was recruited by randomly inviting people
to the collection sites to answer the following questions: 1)
Do you have migraines? 2) If not, would you like to take
part in the study?

During the study period, all patients diagnosed with
migraine who underwent neuropsychological assessment
were included. The Psychological Battery for the Evaluation

= Headache Medicine 2024, 15(1): 18-24




= Executive and attentional functions in patients with migraine

of Attention was used for the AS test (AAB)(10) and the
Five Digits Test was used for the Executive Function test
(FDT)(11).

The AAB(10) measures, at different stages of life,
aftentional performance in 3 (three) distinct types of
attention, related to 1) the ability to maintain the focus
of attention on a given stimulus for a prolonged period;
2) the ability to distribute attention resources for the
simultaneous execution of multiple tasks; 3) the ability to
alternate attention resources between different stimuli. It
assesses Concentrated Attention (CA), Divided Attention
(DA), Alternate Attention (AA) and General Attention (GA)
and has been validated to assess adults, with an average
application time of around 20 minutes.

In turn, the FDT(11) can also be used as a measure of
attentional processes and their accuracy, as well as
assessing the speed and mental efficiency of individuals,
with an average application time of 20 minutes.

After the tests were administered in accordance with the
regulations of the Federal Psychology Council (CFP) by
a psychologist registered with the Regional Psychology
Council (CRP), they were corrected by a qualified
neuropsychologist.

The tests estimated executive and attentional functioning
as a result of the presence of migraine in the related
patients, whose analyses set the type | error at 0.05.

Participants

Atotal of 44 people took part in the study, of both genders
(74% women and 26% men), aged between 19 and 58,
with a mean age of 31 years old (standard deviation -
SD=12.99), with schooling ranging from incomplete
elementary school to complete higher education.
They were divided into 2 (two) groups: observational
(migraineurs) made up of 29 people and control (non-
migraineurs) made up of 15 people.

For both groups, short interviews were carried out and the
following batteries were applied AAB(10) and FDT(11).

Materials

e Psychological Battery for the Atftention Assessment
(AAB)(10): Psychological Battery for the Attention
Assessment (AAB)(10) measures, at different stages
of life, attentional performance in 3 (three) distinct
types of attention, related to the ability to maintain the
focus of attention on a given stimulus for a prolonged
period of time; the ability to distribute attention
resources for the simultaneous execution of multiple
tasks; the ability to alternate attention resources
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between different stimuli. It assesses concentrated
attention, divided attention, alternating attention and
general attention and has been validated to assess
adults, with an average application time of around
twenty minutes.

*  Five Digit Test (FDT)(11): The FDT checks the speed of
reasoning and response, as well as its accuracy and
assertiveness. It can also be used as a measure of
attentional processes and their accuracy. It assesses
the speed and mental efficiency of individuals, with
an average application time of 10 minutes.

e Structured abbreviated anamnesis.

Proceedings

The study was approved by the Research Ethics Committee
of the Faculty of Medicine of the University of Sdo Paulo,
Barbacena(7) All participants were assessed individually
and in accordance with the specific instructions for each
instrument, as well as in accordance with the regulations
of the Federal Council of Psychology (CFP) regarding
neuropsychological assessment. Each assessment was
carried out in a single session and the instruments were
used in the following order: 1) Structured abbreviated
anamnesis,2) AAB(10) and 3) FDT(11). The evaluations
were carried out at the Dr. M. M. Multiprofessional
Academic Center Agostinho Paolucci of the School of
Medicine of Barbacena — CAM FAME, at the Barbacena
Medical School Campus and at the AMA Development
Center - Barbacena, by an accredited psychologist.
The data from the questionnaires (anamnesis, AAB(10)
and FDT(11)) were transcribed into a spreadsheet and
processed using STATAv 9.2 statistical software. The relative
and absolute distribution of the qualitative variables was
calculated, as were the measures of central tendency of
position and dispersion of the quantitative variables. The
existence of a relationship between the variables studied
was measured using the Chi-square and Fischer's exact
tests. The existence of a relationship between qualitative
and quantitative variables was measured using Student's
T-test, ANOVA, Mann-Whitney U-test or Kruskal-Wallis as
indicated. Statistically significant differences were those
whose p-value was less than 0.05.

Results

The study included 44 people of varying ages and years
of schooling of both sexes. The subjects were divided into
two groups.

Figure 1 shows the average performance in the General
Attention (GA) assessment between migraineurs
(experimental group) and non-migraineurs (control
group), showing the significant difference between them
in terms of attentional skills. Of the 44 subjects, 29 were
migraineurs and 15 were non-migraineurs. With regard
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to General Attention, the migraineurs group showed
lower results compared to the non-migraineurs group,
showing worse performance compared to the control
group, maintaining the same pattern of decrease in the
AC, AD and AA variables, also compared by age group,
schooling and raw score, with a mean of 220.0 for
migraineurs and 292.7 for non-migraineurs(p = 0.0001;
Cl 0.0008-0.1) showing a better positive relationship
between time, absence of migraine and performance.

Fraction of errors and missions

-

[
=]
]

Figure 1. Average performance in General Care between
Migraineurs and Non-migraineurs

Figure 2 shows the average performance in the evaluation
of Concentrated Attention (CA) between migraineurs
(experimental group) and migraineurs (control group).
The migraineurs group had lower average performance
(M =102.7), taking longer to perform the tasks compared
to the experimental group (M = 87.8), (p = 0.010; ClI
0.03-0.9), which showed a better positive relationship
between time, absence of migraine and performance.
The migraineurs group made more mistakes and
omissions during testing.

Fraction of errors and omissions
colnnitted

R Edlucation

Migraineurs @ MNon-migraineurs

Figure 2. Average performance in Focused Care between
migraineurs and non-migraneurs comparing age group
and education

Figure 3 shows the average performance in the Divided
Attention (DA) assessment between migraineurs and non-
migraineurs. The migraineurs group had lower average
performance (M = 83.4), taking longer to perform the
tasks compared to the experimental group (M = 51.7)

9

(p = 0.002; Cl 0.0-0.9), which showed a better positive
relationship between time, absence of migraine and
performance. When comparing migraineurs vs. non-
migraineurs in terms of age group and schooling, the
pattern of more errors, more omissions and more time
performing the tasks was maintained, with a significant
difference between the groups.

70
60

Age Education
Migraineurs ® Non-migraineurs

Figure 3. Average performance in Divided Care between

Migraineurs and Non-Migraines comparing age group

and education

Figure 4 shows the average performance in the Alternate
Attention (AA) assessment between migraineurs and
non-migraineurs. The migraineurs group had a lower
average performance (M = 106.6), taking longer to
perform the tasks compared to the experimental group
(M = 81.0) (p = 0.0001; CI 0.01-0.9) which showed a
better positive relationship between time, absence of
migraine and performance. The decrease in the skills
assessed was maintained when comparing migraineurs
and migraineurs in terms of age and schooling,
which shows the deleterious effect of migraine on
neurocognitive functions. The way in which migraineurs
organize themselves cognitively to carry out tasks seems
to have a direct link with the reduced attentional ability
in this group, causing them to take longer to perform
them, with delays in the process of understanding them,
attempts to reduce and/or correct errors made, although
this has a negative impact on their performance.

80

0

etaria escol

Figure 4. Average performance in Alternate Care

between migraineurs and non-migraneurs comparing
age group and education

In Figure 5, the Inhibition and cognitive flexibility
skills measured in the FTD showed no statistically
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significant differences between the groups (p = 0.524
and p = 0.377, respectively; Cl 0.3-0.6), although the
execution of the tasks was different between the groups
(comprehension and execution of the task), important
variables in neuropsychological clinical practice. In the
EF tests, the migraineur group maintained the pattern
of taking longer to perform the tests, although this was
not statistically significant. The non-migraineur group,
on the other hand, had a shorter execution time, greater
accuracy and fewer mistakes and omissions in the task.
Cognitive flexibility seems to play a fundamental role in
the processes of understanding and performing tasks,
favoring better performance. In this sense, migraine
seems to have a negative impact when related to
neurocognitive processes.

70
&0

50

Fraction of accuracy in carrving out tasks

Bigraineurs Non-Migraineurs

® inhibition WFlexbility

Figure 5. Executive Functions between Migraineurs and
Non-migraines

Discussion

The aim of this study was to assess whether there is a
relationship between migraine and executive functioning
and attentional skills.

The data found point to a reduction in the attentional skills
of people with migraine, which may suggest impaired
performance in activities that require attention and
concentration, whether academic and/or professional.
In 2003, studies had already shown that migraineurs
performed worse in memory and attention tests(12) and,
more recently, we have seen migraine interfere with many
other neurocognitive abilities, resulting in a considerable
reduction in the subject's functionality(13).

Although the data on EF was not statistically significant,
the bias of the attentional training (caused by the AAB
battery)(10) may have masked results that were also
lower, given previous studies(14).

Even though this study did not consider the drugs used
by patients with migraine, nor their relationship with
performance in the related tests, pain can be seen as a
detrimental factor in cognitive functions, which can also
lead to a reduction in academic and/or work activities.
Here it is also worth mentioning the adverse effect
of medication on neurocognitive functions that goes

)

unnoticed due to the omission of the fact, absence and/
or abandonment of therapy or even the presence of more
prominent comorbidities (15-17).

The way in which the neuropsychological skills of attention
and executive functions are interrelated with productivity
at work are important factors to study, given that the
study population, which is most affected, is part of an
economically active group for the country.

Since EFs are cognitive control processes, necessary in
activities that require concentration, impulse control and
reasoning, (14) pain can become a distraction, impairing
efficiency in the tests, increasing the time needed to
perform them, as well as the number of mistakes. In
addition, depending on the severity and intensity of
the pain, it can become disabling, causing significant
damage to patients.

EF is generally compromised in various acquired
neurological disorders, as well as in neurodevelopmental

disorders related to defects in the frontal-striatal
circuitry, disorders such as Depression, Aftention
Deficit Hyperactivity Disorder (ADHD), dementia

and schizophrenia will show a significant decrease
in working memory skills, categorization, cognitive
flexibility, inhibitory control, planning and problem-
solving, decision-making, fluency and self-regulation
or self-monitoring, which are important indicators of
functionality and quality of life(6, 18).

It is worth remembering that EF is subject to the individual's
maturational development, reaching its peak in late
adolescence and early adulthood, with a decline from
the 5th decade of life onwards, (6) which can also be
influenced by clinical conditions such as migraine. In this
sense, the treatment of this clinical condition, in addition
to the obvious benefits of stopping the painful process,
could also bring benefits in terms of the maintenance
and quality of EF, which justifies the importance of early
identification and appropriate treatment of related
conditions(15).

Furthermore, when it comes to the relationship between
EF, namely productivity and quality of life, the occurrence
of comorbidities, especially psychiatric ones, can be
a crucial factor, both for differential diagnosis and for
effective treatment of the diseases involved(16, 17, 19).

In the same sense, attentional skills also have a direct
correlation with the subject's neurobiological maturation
process, with the integrity of the neuronal circuitry
involved, with environmental elements of exposure,
among others.

Attention, a highly complex ability, requires the control of
intrinsic and extrinsic factors since memory and learning

= Headache Medicine 2024, 15(1): 18-24

depend on its full activity.



= Executive and attentional functions in patients with migraine

Among the hierarchical relationships are alertness,
attention, and selective attention, which also have their
own neuroarchitecture and act in conjunction with
other cognitive functions(20). Attention and EF are
complementary elements acting in concert in the CNS. In
addition, we must consider the pathophysiological issues
involved in migraine and how they affect the subject(21).

In the context of this study, attentional skills remained
lower in the group of subjects with migraine, which may
indicate a close relationship between neuropsychological
skills, neurological functioning, and intervening factors
(e.g. pain). The longer it takes to concentrate, a process
that depends on attention, the longer it takes to complete
reasoning and tasks (mental and/or motor), thereby
contributing to the length of time needed and greater
possibility of error, considering the characteristics of
each attentional entity, whether concentrated, divided or
alternating(22).

The way in which the subject establishes concentration
strategies that favor attention is decisive for the learning
process. Faults in cognitive mechanisms, which begin with
concentration, have a detrimental effect on the subject in
connected spheres, whether academic or professional. In
addition, the way in which semiological conditions (e.g.
migraine, anxiety, ADHD, etc.) interfere with cognitive
processes is also of interest, since the neural circuitry
works together, and it is impossible to dissociate it from
separate understandings. (23)

Conclusion

Given the results found, we can infer that migraine
negatively interferes with attentional abilities and executive
functions(6,18). Since attention and EF are important
parts of cognition, any alterations can compromise the
functioning of the whole, varying in severity according to
the injury and/or dysfunction. Thus, the longer time taken
to perform the tasks, both in the AAB(10) and FTD(11),
showed slowness and low accuracy when compared to the
migraineur group, which corroborates the hypothesis that
migraine can impair efficiency in cognitive activities.

Further studies could contribute to understanding how
migraine specifically affects each ability, favoring better
therapies and, consequently, improving patients' quality of
life and functionality.
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