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Background: Episodic migraine (EM) is the second most prevalent neurological 
disorder worldwide and is responsible for more disability than all other 
neurological disorders combined. Triggers for the development of migraine 
include, stress, emotional burden, low blood sugar levels, tobacco, skipped 
meals, anxious and depressive feelings. Migraine affects both children and 
adults, occurring three times more frequently in women than in men.

Objective: The aim of this study was to evaluate the psychological profile of EM 
patients and the relationship among negative emotions in EM patients, analyzing 
self-efficacy measures in pain management.

Design: We performed an observational study in 60 outpatients aged 18–
55  years (mean age 33.8; SD ±10.4) with EM.

Methods: All patients have been enrolled at the Headache Center of the San 
Salvatore Hospital of L’Aquila. The assessment comprised five standardized 
psychological self-assessments investigating relevant emotional dimensions 
and pain self-efficacy, along with two questionnaires assessing migraine-related 
disability. A network analysis of negative emotions was performed to evaluate 
which emotional traits and relationships play a crucial role in pain coping and 
management.

Results: Our findings indicate that migraine significantly impairs the quality of 
life of patients in their daily lives. Over half of the patients reported experiencing 
severe disability, with negative emotions significantly influencing their ability to 
cope with pain and maintain productivity during migraine attacks. Dysphoric 
variables (irritability, interpersonal resentment, and surrender) were correlated 
with difficulties in emotion regulation ability and with the capacity of engaging 
in goal-directed behaviors despite experiencing pain. The ability to regulate 
one’s emotions and manage dysphoria were positively correlated with pain 
self-efficacy, whereas positive mental health was associated with individuals’ 
confidence in performing activities despite experiencing pain.

Conclusion: Negative emotions had a negative correlation with positive mental 
health and were linked to a lower capacity to carry out daily activities despite 
experiencing migraine pain. This suggests that psychological interventions could 
improve mental health and potentially surpassing the effects of pharmacological 
interventions alone in migraine management. An integrated, patient-centered 
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approach may represent an effective paradigm to address and reduce the 
burden of migraine, leading to a reduction in healthcare costs.
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rehabilitation, cognitive treatment

Introduction

Migraine is a neurological disorder that affects nearly 14% of the 
population, causing debilitating symptoms (1). Episodic migraine 
(EM), the most common migraine type, is characterized by the 
presence of less than 15 days per month with migraine symptoms (2). 
Patients with migraine often describe pain as initially starting as 
pressure at the height of the forehead but then progressing deeper into 
the head. Most commonly, it is characterized as pulsating, throbbing, 
stinging, stabbing, burning, cutting, and oppressive (3). Psychological 
impairment is largely associated with the EM condition, with patients 
frequently reporting symptoms such as insomnia, fatigue, depression, 
and anxiety (4–8). The association between a higher number of 
headache days and increased rates of anxiety, depression, and insomnia 
has been reported (5). Additionally, a higher number of headache days 
has been linked to an enhanced risk of developing psychosocial 
impairments (6). A migraine attack is considered much more complex 
than just a mere experience of pain (3). Pain management consists of 
a chain of behaviors that can be analyzed using three variables: (a) 
physical sensations, (b) automatic reactions, and (c) actions according 
to the interpretation (3). Physical sensations may be driven by pain 
localization (e.g., central or in the middle of the head), pain quality 
(e.g., pulsating, throbbing, stinging, stabbing, burning, cutting, and 
oppressive), and intensity (ranging from mild to severe). Automatic 
reactions involve a loss of control, often triggered by the presence of 
aura symptoms, which are frequently described as more unpleasant 
than the pain itself (3). Specifically, in the visual aura, phenomena such 
as flickers of light, little moons, or lightning that gradually increase in 
size and move further away into the periphery, have been described as 
disturbing and destabilizing experiences, conveying feelings of loss of 
control, insecurity, and fear of severe migraine attacks (3). Acts 
according to the pain interpretation encompass all actions adopted by 
patients to manage pain, including taking medications, eating 
something, finding a distraction, waiting out the pain, and attempting 
to sleep (3). So, the overall experience of each migraine attack is defined 
by the combination of physical sensations, automatic reactions, and 
conscious behaviors. The treatment of EM is mainly based on 
pharmacological interventions, especially now that new drugs with 
innovative mechanisms of action are available, such as symptomatic 

treatments (gepants and ditans) and preventive treatments (monoclonal 
antibodies targeting the calcitonin gene receptor peptide). Despite this, 
unmet treatment needs remain a reality in patients’ lives (9). A 
combination of pharmacological and non-pharmacological approaches 
has been shown to be more effective than either approach alone in 
achieving positive outcomes and improving treatment adherence (10–
12). Tailored pharmacological treatments combined with a 
multidimensional, patient-centered, behavioral treatment may reduce 
the burden of migraine in a biopsychosocial perspective (13). 
Integrated pharmacological and non-pharmacological interventions 
can reduce medication overuse in acute management of primary 
headaches (14). Therefore, it is valuable to identify triggers that may 
exacerbate a predisposition to migraines and to train patients in 
effective management techniques. Lifestyle and daily living factors, 
such as stressful events, an unhealthy diet, poor sleep, and lack of 
exercise, may trigger migraine attacks. Frequent exposure to such 
factors may also contribute to the progression of migraine disease and 
its chronicization. Similarly, specific psychological traits, even in the 
absence of clear psychiatric comorbidities, may contribute to the 
worsening of migraine frequency and severity (4). The main 
psychological interventions used in treating migraine include 
relaxation training (RT), cognitive-behavioral therapy (CBT), and 
biofeedback (BF) (15). Some studies demonstrated a broad range of 
efficacy for non-pharmacological interventions, ranging from 20 to 
67%. Importantly, there is no evidence to indicate that one approach—
whether CBT, RT or BF—is superior to the others. The efficacy of these 
interventions needs to be more thoroughly defined, as the evidence 
base still lacks in quality. The methodological weakness of evidence-
based non-pharmacological experimental protocols lies in the absence 
of quantitative clinical trials. Identifying the key elements of emotional 
regulation in migraine patients may aid in enhancing their management 
through a combination of pharmacological and non-pharmacological 
strategies. This may pave the way for promoting education of healthcare 
professionals toward a biopsychological approach, ultimately leading 
to improvements in comprehensive headache care pathways.

Therefore, the aims of our study was to analyze the network of 
active negative emotions in patients with EM and to evaluate how 
psychological factors and behaviors interact with each other, potentially 
contributing to the worsening of migraine symptoms and disability.

Methods

Participants

Patients consecutively referring to the Headache Center of the 
S. Salvatore Hospital of L’Aquila in a 6-months period with a diagnosis 
of migraine were screened for the inclusion in the study. Migraine 

Abbreviations: EM, Episodic migraine; RT, Relaxation training; CBT, Cognitive 

behavioral therapy; BF, Biofeedback; IRB, Internal review board; MIDAS, Migraine 

Disability Assessment Score Questionnaire; HIT-6, Headache Impact Test-6; PSEQ, 

Psychological measures were: Pain Self-Efficacy Questionnaire; NDS-I, Nepean 

Dysphoria Scale; DERS, Difficulties in Emotion Regulation Scale- Short Form; 

PMH, Positive Mental Health Scale; DASS-21, Depression, Anxiety, and Stress 

Scale-21.
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diagnosis was performed according to the International Classification 
of Headache Disorders (ICHD) criteria 3rd edition (2), by a 
neurologist with expertise in headache diagnosis and management. 
Inclusion criteria were: (i) age > 18 years, (ii) diagnosis of episodic 
migraine with or without aura, and (iii) availability to participate in 
the study and to sign the informed consent form. Exclusion criteria 
were (a) previous or ongoing history of psychiatric diseases based on 
ICD-10 classification (b) treatment with antidepressants/mood 
stabilizers at the time of the study. The presence of these criteria was 
investigated by asking the patient if there was any previous or current 
diagnosis of psychiatric diseases and by consulting the digital database 
of the patient’s previous visits available in our clinics.

Ethical approval to conduct this study was granted by the 
Institutional Review Board (IRB) of the University of L’Aquila, Italy 
(ID 29/2023). Informed consent was obtained from each participant, 
and the study adhered to guidelines outlined in the Declaration of 
Helsinki (16).

Measures

Two types of participant information were collected. First, 
demographics were collected through participant self-reports. 
We selected independent variables to include in the analysis as they 
were age/stage of life characteristics (e.g., employment status, marital 
status, and educational level) related to time from diagnosis. Second, 
clinical data were obtained from the participants’ medical records, 
including current stage of disease and the type of medical 
(pharmacological/surgery) treatment received. The measurement was 
based on headache and psychological assessments. The headache 
measure were Migraine Disability Assessment Score Questionnaire 
(MIDAS) and Headache Impact Test-6 (HIT-6). Psychological 
measures were: Pain Self-Efficacy Questionnaire (PSEQ), Nepean 
Dysphoria Scale (NDS-I), Difficulties in Emotion Regulation Scale-
Short Form 18 (DERS), Positive Mental Health Scale (PMH).

Migraine assessment
The migraine assessment was conducted using two self-assessment 

measures to evaluate the impact of migraine: the Migraine Disability 
Assessment Score Questionnaire (MIDAS) (17) and the Headache 
Impact Test-6 (HIT-6) (18). MIDAS is a questionnaire that measure 
headache-related disability over a 3-month period in patients with 
migraine. It is composed of 7 questions including frequency of 
headaches and pain. The MIDAS score is based on five disability 
questions in three dimensions (school or work, household and social 
functioning). The MIDAS score was derived as the sum of lost days 
due to headache as follows: one question about the extent to which 
headaches interfere with nonwork activity (miss-leisure) and two 
questions each about work (miss work + work-half) and work at home 
(miss-chore + chore half). The total MIDAS score can be further used 
to define four grades of headache related disability, including grade 
I for “minimal or infrequent disability” (0–5); grade II for “mild or 
infrequent disability” (6–10); grade III for “moderate disability” 
(11–20); and grade IV for “severe disability” (>21). The Cronbach’s 
alpha was 0.83.

The HIT-6 is a self-report that measures the impact of headache. 
It comprises six items that assess the adverse impact of headaches on 
social functioning, role functioning, vitality, cognitive functioning, 

and psychological distress (18). Headache impact severity level can 
be categorized using four headache impact severity categories: (1) little 
or no impact (49 or less), (2) some impact (50–55), (3) substantial 
impact (56–59), and (4) severe impact (60–78).

Psychological assessment
A comprehensive psychological battery including standardized 

self-assessments tools measuring emotional traits (depression, anxiety, 
stress, and psychological distress), self-efficacy skills, emotional 
regulation, and personality dimensions, was used. The participants 
completed the tests following the individual clinical interview session. 
Each standardized test was applied using the Italian population 
version. Specifically, the battery included the following tests:

 - The Depression Anxiety Stress Scales 21 (DASS-21) (19) that is a 
self-administered questionnaire measuring the negative emotion 
traits and the degree of severity of the core symptoms of 
depression, anxiety, and stress. It is composed of 21 questions 
with responses on a four-point Likert-type scale;

 - The Pain Self-Efficacy Questionnaire (PSEQ) (20) that is a self-
report questionnaire measuring the confidence of individuals 
experiencing ongoing pain in performing activities despite being 
in pain. It is composed of 10 items with responses on a 6-point 
Likert-type.

 - The Nepean Dysphoria Scale (NDS) (21), a questionnaire that 
measures dysphoria through the following four subscales: 
irritability, discontent, surrender and interpersonal resentment. 
It is composed of 24 items with responses on a 4-point Likert-
type. The reliability of test was Cronbach’s α > 91.

 - The Difficulties in Emotion Regulation Scale- Short Form 18 
(DERS) (22), a test assessing individual differences in the ability 
to identify, accept and manage emotional experiences; the test is 
composed of 6 indexes: (a) Non acceptance (=lack of acceptance 
of one’s emotions), (b) Goals (=lack of ability to engage in goal-
directed activities during negative emotions), (c) Impulse (=lack 
of ability to manage one’s impulses during negative emotions), 
(d) Awareness (=lack of awareness of one’s emotions), (e) 
Strategies (=lack of access to effective emotion regulation 
strategies), (f) Clarity (=lack of clarity about the nature of 
one’s emotions).

 - The Positive Mental Health Scale (PMH) (23), a questionnaire 
measuring positive mental health, mainly emotional, but also 
psychological and social aspects of wellbeing. It is composed of 9 
items with responses on a 4-point Likert-type. People who are 
mentally healthy tend to have stable relationships, view their lives 
as having purpose and direction, experience more positive affect, 
and are more likely to be self-accepting.

Study design, procedures, and study flow

This was an observational prospective study investigating patients 
consecutively referring to the Headache Center. The Medical staff in 
the Headache Center identified eligible patients. Informed consent 
was obtained at the time of enrolment. During the first visit medical 
staff collected clinical data, whereas trained clinical psychologists 
(blinded to the study’s objectives) performed the psychological 
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assessment in a dedicated room. The psychological evaluations lasted 
15 min, and the data was managed anonymously.

Statistical analysis

Descriptive statistics (mean, standard deviation, percentage) were 
performed: continuous variables were expressed as the 
mean ± standard deviation, while categorical variables were presented 
as frequency or percentage Partial correlation analysis was conducted 
to examine the relationship between all variables. The Jamovi stat was 
applied for statistical analyses. The level of significance adopted was 
α < 0.05. Then, R4.1.1 software was used to process the network 
analysis. The tuning parameter of EBIC was set to 0.5 and the Pearson 
correlation method was used. In the network model, edges represent 
the net correlations between two nodes after statistical control of 
interference from other nodes in the network.

Results

Participants

Sixty-nine patients were considered eligible and invited to 
participate in the study. Out of them, 60 outpatients aged 18–55 
(mean ± SD 33.8 ± 10.4) were finally included as available to participate 
and providing a signed informed consent. Women (n = 50, mean 
age ± SD 33.8 ± 10.6) were more represented than men (n = 10 mean 
age ± SD 33.9 ± 9.6). Migraine without aura was the most common 
diagnosis (68.4%). The mean number of monthly migraine headache 
days (MHDs) was 5.6 ± 1.8. On the MIDAS assessment, most patients 
reported severe disability (52%), while the remainder reported 
moderate (15%), minimal (23%), or mild (10%) disability. The HIT-6 
test revealed a high negative impact of migraine on daily life: 73% of 
patients reported an extremely severe impact, 7% reported a severe 
impact, and 20% reported a moderate impact. All demographic 
characteristics of the participants are reported in Table 1. The raw 
scores, including mean values and standard deviations, obtained on 
the psychological testing battery are reported in Table 2.

Network structure

The network structure of different components of negative 
emotions is shown in Figure  1. We  investigated 40 edges across 
negative emotions, of which 24 were positive and 16 negative. In the 
cross-community edges, all NDS indexes were positively correlated 
with DERS indexes: Irritability [Clarity (r = 0.001), Goals (r = 0.001), 
Impulsivity (r = 0.001), Non acceptance (r = 0.001) and Strategies 
(r = 0.001)]; Discontent: [Clarity (r = 0.001), Goals (r = 0.001), 
Impulsivity (r = 0.001), Non acceptance (r = 0.001) and Strategies 
(r = 0.001)]; Interpersonal resentment: [Clarity (r = 0.001), Goals 
(r = 0.001), Impulsivity (r = 0.001), Non acceptance (r = 0.001) and 
Strategies (r = 0.001)]; Surrender: [Clarity (r = 0.001), Goals 
(r = 0.001), Impulsivity (r = 0.001), Non acceptance (r = 0.001) and 
Strategies (r = 0.001)]. Even, NDS indexes were positively correlated 
with negative traits of behaviors (DASS-21): [Clarity (r = 0.001), 

Goals (r = 0.001), Impulsivity (r = 0.001), Non acceptance (r = 0.001) 
and Strategies (r = 0.001)]. Then, NDS and DERS indexes were 
negatively correlated with positive mental health value (PMH; 
r = 0.001). Pain self-efficacy value (PSE) correlated with Discontent 
and Interpersonal resentment (NDS indexes; respectively r = 0.01, 
r = 0.01); Goal (DERS index; r = 0.002); on contrary, it was correlated 
positively with PMH (r = 0.04). Finally, negative psychological 
dimensions (DASS-21) were correlated positively with all indexes of 
NDS (r = 0.0001), among DERS indexes almost resulted significant 
(r = 0.001; no significance for Awareness variable), and then 
negatively correlated with PMH (r = 0.001) and PSE (r = 0.01). The 
chart representation of correlation matrix is shown in Figure 2. The 
correlation matrix of the network is displayed in Table 1.

Discussion

Our results highlighted interesting pathways that could serve as 
emotional targets for interventions aimed at customizing and 
improving health management behaviors in migraineurs. The 
performed network analysis revealed how different emotions are 
interconnected in patients with EM, showing complex relationships 
within specific clusters of emotions.

The strongest positive relationships were found among 
emotional awareness, emotional clarity, pain self-efficacy and ability 
to maintain goal-directed behaviors during pain: these emotions 
form a sort of chain, so that one emotion switches into another, thus 
mutually reinforcing each other. Emotional awareness is the 
conscious experience of emotions while emotional clarity refers to 
one’s ability to identify the type of emotions one is experiencing 
(24). The process of recognizing and regulating emotions can 
profoundly impact the perception of pain and one’s ability to cope 
with it. Low emotional awareness and clarity may correlate with 
maladaptive behaviors in response to pain, resulting in reduced 
pain self-efficacy. Conversely, high awareness and clarity of one’s 
emotions typically foster adaptability, leading to greater confidence 
in performing specific behaviors or tasks despite experiencing pain 
(25). The dysphoria variables correlated positively with difficulties 
in emotion regulation ability: the EM patients seemed irritated, 
discontent, surrendered, feeling interpersonal resentment on 
depending to (a) the lack of clarity regarding to the nature of one’s 
emotions, as well, (b) the lack of ability to engage in goal-direct 
activities during negative emotions, (c) the lack of ability to manage 
own impulsivity, (d) the lack of ability to acceptance of one’s 
emotions, and then (e) the lack of awareness of one’s emotions. 
These negative emotions were correlated negatively with the 
positive mental health, whereas positive mental health was 
associated with the confidence that people with ongoing pain have 
in performing activities while in pain (= pain self-efficacy). Finally, 
negative psychological traits (cumulative dimensions of depression, 
anxiety and stress) were associated with all the examined negative 
emotions and dimensions, except with the lack of one’s emotions 
awareness. Dysphoria is characterized by a dynamic state of intense 
discontent and unhappiness, associated with feelings of inner 
tension, often accompanied by a tendency to give up or an urge to 
resort to some action to alleviate such discontent or unhappiness 
(21). In patients with EM, dysphoric variables are associated with 
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the capacity to engage in goal-directed behaviors despite 
experiencing pain, as well as with emotional acceptance and access 
to emotion regulation strategies. Specifically, patients showed 
irritability, discontent, surrender, and interpersonal resentment 
associated with a lack of clarity regarding the nature of one’s 
emotions, an inability to engage in goal-directed activities during 
negative emotions, difficulty in managing impulsivity, a lack of 
acceptance of one’s emotions and a lack of awareness of one’s 
emotions. All negative emotions were negatively correlated with 
positive mental health, while positive mental health was associated 
with the confidence that patients with ongoing pain have in 
performing activities despite being in pain (pain self-efficacy).

Our finding highlighted the psychological dynamics of EM 
patients coping with headache: they experience a multitude of 

emotions concurrently during pain, with difficulties in recognizing 
which emotion is experienced first. In this context, our study 
specifically investigated the network structure of negative emotions 
and highlighted that complex psychological dynamics might be active 
in EM patients dealing with headache: they experience a lack of 
wellness due to integrated physical and mental symptoms (headaches 
and negative emotions), ultimately resulting in poor health 
management. Psychological factors play a crucial role in influencing 
the perception of pain and patients’ ability to manage it, maintaining 
good autonomy and productivity even during migraine attacks. Our 
findings are consistent with previous research, underscoring the 
severe impact of migraine on patients’ daily quality of life, with 
depression, anxiety, stress, and sleep disorders exacerbating migraine 
and reducing wellbeing (4, 6, 8, 26–30). Overall, this suggests that the 
clinical assessment of patients with migraine should be  more 
comprehensive, encompassing the evaluation of patients’ emotional 
awareness and the correlation between their emotions and pain. In 
fact, pain sensitization is highly influenced by psychosocial factors, 
so that psychological interventions and emotional processing 
treatments may have a chance in reducing pain severity and 
improving pain-related disability. This aspect should be taken into 
consideration also in the process of development of reliable tools and 
patient-reported outcome measures to assess headache-related 

TABLE 1 Demographic characteristics of the participants.

EM sample
(N  =  60)

Demographics

Age (years) 33.8 SD ± 10.4

Body mass index (BMI) 23.8 SD ± 3.31

Gender: n (%)

Male 10 (16.6%)

Female 50 (83.4%)

Marital status: n (%)

Single 24 (40.0%)

Married 36 (60.0%)

Educational level: n (%)

Graduate 36 (60.0%)

No graduate 24 (40.0%)

Occupational status: n (%)

Unemployed 4 (7.0%)

Employed 29 (48.0%)

Self-employed 11 (18.0%)

Student 16 (27.0%)

Smoking habits: n (%)

Yes 24 (40.0%)

No 36 (60.0%)

Physical activity: n (%)

Yes 24 (40.0%)

No 36 (60.0%)

Headache characteristics

Type Migraine: n (%)

With Aura 19 (32.0%)

Without Aura 41 (68.0%)

MHDs 5.6 ± 1.8

Headache intensity (0–10) 8.16 ± 1.68

MIDAS grade 1/2/3/4 (%) 10/23/15/52

Total MIDAS score 28.43 ± 25.52

TABLE 2 Performances of participants to the standardized tests.

Shapiro–Wilk

Mean SD W p

Headache measure

MIDAS 28.43 25.53 0.901 0.001

HIT-6 62.92 6.52 0.967 0.109

Psychological measure

PSEQ 24.22 14.93 0.964 0.072

DASS-21

Depression 10.77 8.42 0.926 0.001

Anxiety 9.70 7.92 0.899 0.001

Stress 10.77 8.42 0.926 0.001

NDS

Irritability 6.43 5.09 0.890 0.001

Discontent 5.20 3.95 0.875 0.001

Interpersonal 

resentment

3.68 3.75 0.854 0.001

Surrender 3.90 4.05 0.866 0.001

DERS

Awareness 7.98 3.16 0.950 0.016

Clarity 6.13 2.91 0.887 0.001

Goals 6.05 2.42 0.921 0.001

Impulse 5.68 2.40 0.892 0.001

Non-acceptance 6.15 2.35 0.897 0.001

Strategies 5.18 2.05 0.866 0.001

PMH 17.58 5.63 0.970 0.148
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disability: in fact, it is current opinion that the scales currently used 
(for instance MIDAS and HIT 6) have some limitations, mainly 
represented by the poor correspondence between the dimensions 
investigated at the patient level and the drivers of reduced health, as 
expressed at population level, through disability weights (DW) and 
years lived with a disability (YLDs) developed by the Global Burden 
of Disease Study (GBD) (28). Our findings reveal that neglecting 
either integrated physical or emotional factors fails to capture the 
entire experience of headache disability, thereby interfering with 
adequate health management. Although we are in a revolutionary 
period for migraine therapy, with the availability of innovative 
treatments that differ from the previous ones due to a more specific 
mechanism of action, there is always a proportion of patients who do 
not fully improve, do not improve sufficiently, or are refractory to 
these treatments. In these patients, the presence of specific 
psychological factors or a maladaptive tendency to manage their own 
emotions could be  the cause of the inadequate success of 
pharmacological treatments. Therefore, the use of 
non-pharmacological treatments, not to replace pharmacological 
ones, but to be  used in a complementary manner, could be  the 
missing piece to help all patients and reduce migraine-related 
disability, which is a significant source of both direct and indirect 
costs for society. The most recent literature review highlighted the 
efficacy range of Cognitive Behavioral Therapy (CBT), Relaxation 
Training (RT), and Biofeedback (BF) as the most commonly applied 
non-pharmacological interventions, ranging from 20 to 67% (15, 31). 
According to the biopsychosocial model, pharmacotherapy and 
behavioral therapy may complement each other, with the most 
significant reduction in headache frequency achieved by 
implementing a combination of the two (30).

Strengths of our study include the observational design, the 
rigorous selection of patients with EM, excluding those with 
psychiatric comorbidities or therapies, the multidisciplinary 

assessment performed by both neurologists and psychologists and 
the adoption of a network analysis model. In particular, the latter is 
an innovative model of analysis that enables the recognition of 
patterns of statistical association in multivariate psychological and 
behavioral data, by identifying system components (network nodes) 
and the relations among them (links between nodes). This analysis 
are often carried out with the goal of relating structural features of the 
network to system dynamics, without requiring strong a priori 
assumptions about associations (32).

Potential limitations of our study include the sample size, 
which could be expanded in future studies to provide more robust 
evidence, the inability to establish causal relationships among the 
investigated variables in the network analysis. In fact, the 
described relationships are purely statistical associations and 
causal inference is not justified, as edges between nodes may arise 
owing to directed causal effects or feedback loops, but also owing 
to unobserved common causes (33). Last, the study did not 
provide a follow-up measure regarding the changing frequency, 
severity and burden of migraine due to pharmacological 
interventions. Future longitudinal studies will provide follow-up 
information on the evolving pattern of migraine, in terms of 
frequency, severity and disability, as well as any associated 
psychological changes resulting from therapeutic interventions.

In conclusion, more effective psychological interventions for 
EM patients might focus on the relationship between dysphoria 
variables and difficulties in emotion regulation ability. Based on 
these preliminary findings, which need further confirmation 
through studies with larger sample sizes, a practical suggestion for 
clinicians may be to adopt an integrated biopsychosocial approach 
for patient care. This approach should be based on multidisciplinary 
assessment and management, taking into consideration both the 
clinical and psychological aspects of the patients. Complementary 
pharmacological and behavioral treatments, based on personalized 

FIGURE 1

Network structure of negative emotions in EM patients. The green and red edges represent positive and negative partial correlations among nodes. The 
thick edges and saturated color represent a strong correlation: nodes are the variables (in this case, emotions), and edges are the relationships between 
the variables.
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medicine to enhance the patient-centered approach, could be the 
focus of future research protocols. Integrated interventions should 
be  tailored to consider the dynamics of negative emotion onset 
and consolidation.

This approach could address the unmet needs of patients, improve 
clinical care, and enhance quality of life.
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