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There is a lack of studies investigating the associations between modifiable 
psychological factors in migraine more comprehensively. The present study aimed 
to investigate the associations between self-efficacy and locus of control beliefs, 
cognitive distortions, depression, anxiety, psychopathological symptoms, headache 
headache-related disability, headache frequency, and severity in migraine patients. 
In addition, we compared study measures between chronic and episodic migraine 
patients. One hundred forty-seven (147) migraine outpatients from three Brazilian 
specialized headache hospital services completed measures of self-efficacy, locus 
of control, psychopathological symptoms, cognitive distortions, depression, anxiety, 
and headache-related disability. Headache-related cognitive distortions were 
positively correlated with psychopathological symptoms, depression, anxiety, pain 
catastrophizing, headache-related disability, headache frequency, and headache 
intensity. Self-efficacy beliefs correlated negatively with all psychological and clinical 
measures. Chance locus of control correlated positively with depression, anxiety, 
psychopathological symptoms, pain catastrophizing, headache-related disability, 
and headache intensity. Compared to episodic migraine patients, those with chronic 
migraine showed significantly higher levels of cognitive distortions and chance locus 
of control but lower levels of self-efficacy in headache management. The results 
brought evidence that patients' cognitive and emotional responses to their headaches 
are associated with headache-related disability and chronicity. Furthermore, they 
reinforce the need to evaluate and treat those modifiable psychological factors in 
daily clinical practice.
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Introduction

Migraine patients may show similar clinical characteristics 
of pain, although headache-related disability and how 

these individuals cope with pain and adapt to their treat-
ment are extensively different (1,2). As a chronic neurologi-
cal disorder, it has been suggested that some psychological 
and behavioral issues must be addressed for any patient to 
successfully manage their headaches. Among these factors 
are cognitive beliefs such as self-efficacy (SE) and locus of 
control (LOC) about headache pain and management (3). 
Furthermore, psychiatric comorbidities and coping styles, 
such as pain catastrophizing, have also been intervention 
targets alongside with pharmacological treatment (4).

In the headache field, SE refers to individuaĺ s perception 
of their ability to take actions to prevent and to manage 
headaches and headache-related disability (5). LOC concerns 
to individual's perception that their headache is determined 
mainly by internal factors such as his own behavior, or 
external factors, such as health care professionals or chance 
(hormonal fluctuations, genetically inherited vulnerability, etc.) 
(6). Pain catastrophizing is broadly conceived as a tendency 
to magnify the threat value of pain stimulus (magnification), 
feel helpless in the context of pain (helplessness), and a 
relative inability to inhibit pain-related thoughts in anticipation 
of a painful encounter (rumination) (7). In addition, pain 
catastrophizing represents an independent risk factor for 
predicting chronicity of pain and poorer prognosis (8) and 
has been associated with anxiety, depression, and suicidal 
ideation in headache patients (9–11).

It has been pointed out the high prevalence of comorbidities 
between migraine and psychiatric disorders, mainly 
mood and anxiety disorders (12). Although psychiatric 
comorbidities can be observed in all migraine patients, 
chronic patients are approximately twice as likely to show 
depression and anxiety compared to episodic migraine 
patients (13). 

There is a lack of studies investigating more comprehensively 
the associations between the modifiable psychological 
factors in migraine, present mainly in its chronic form. 
These psychological variables summarize the emotional 
(depression and anxiety) and cognitive (beliefs) domains of 
the Biopsychosocial model proposed by Gatchel, Bo Peng, 
Peters, Fuchs and Turk (14), widely accepted as a heuristic 
model for understanding chronic pain. To date, the way 
these variables are correlated is not fully elucidated.

The aim of the present study is to investigate the associations 
between migraine patients’ cognitions (self-efficacy, locus 
of control, cognitive distortions), depression, anxiety, 
psychopathological symptoms, headache frequency, 
headache severity, and headache-related disability in 
migraine patients. Furthermore, the study aims to compare 
study measures between episodic and chronic migraine 
patients.

Methods
Sample and Procedure

The sample was composed of 147 patients with a migraine 
diagnosis made by experienced neurologists according 
to International Classification of Headache Disorders 3rd 
Edition - Beta version (2013) (15). Exclusion criteria were 
having difficulties filling out any instrument or the patient 
lacking time. The age of participants ranged from 18 to 
65 years old. Patients were selected among the outpatients 
registered at two public and one private hospitals in 
Southern Brazil. The instruments were applied on one 
occasion, on the same day of patients’ routine doctor’s 
appointment. 

Data collection

A semistructured interview were held to characterize the 
sample and to evaluate clinical headache parameters, 
such as duration of disorder in years (DD), time patient 
has been in treatment (DT), headache frequency in the 
last three months (HF), and headache intensity attributed 
by the participants to their pain in the last three months 
in a scale ranging from 0–10 (HI). The Headache-related 
Cognitive Distortions Questionnaire (HCDQ) was used to 
investigate primary headache patientś  cognitive distortions 
about their headaches and headache treatment (16). The 
Headache Management Self-Efficacy Scale (HMSE) (17) 
and Headache-Specific Locus of Control Scale (HSLC) 
(18) were applied to evaluate, respectively individuaĺ s 
perception of their ability to take actions to prevent and to 
manage headaches and headache-related disability and 
individual's perception that their headache is determined 
mainly by internal factors such as his own behavior, or 
external factors, such as health care professionals or 
chance. Headache-Specific Locus of Control Scale (HSLC) 
is a single questionnaire evaluating the three types of LOC. 
The first section of the Self-Reporting Questionnaire (SRQ) 
was used to screen psychiatric disorders (19). The impact 
of headaches on usual daily activities was evaluated 
by the Headache Impact Test (HIT-6) (20). The Pain 
Catastrophizing Scale (PCS) (21) was applied to measure 
catastrophization as cognitive and emotional response to 
pain. Furthermore, depression and anxiety symptoms were 
evaluated by the Patient Health Questionnaire (PHQ-9) 
(22) and Generalized Anxiety Disorder 7 (GAD-7) (23), 
respectively. 

Ethical aspects

All the participants gave their informed consent prior to 
their inclusion in the study. The study received the approval 
by each Hospital's ethics committee.

Data Analysis

Data distribution was verified using Kolmogorov-Smirnov 
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test. Pearson correlations were used to investigate the 
correlations between study measures. Student́ s T-tests were 
conducted to compare patients with chronic and episodic 
migraine in the beliefs of self-efficacy, locus of control and 
cognitive distortions.  Effect size was calculated using the 
Cohen's D index. Statistical Package for Social Sciences 
(SPSS) version 22 was used, adopting a 5% significance 
level.

Results
A total of 147 patients from the three headache centers 
were included. Because some patients could not fill out 
all the instruments, the number os patients included in 
the calculation varied from 135 to 147 in each measure. 
Mean age of the sample was 44.05 years old (DP=12.80), 
89.1% was female, 70% studied up to high school, 57.1% 

had an income until 3 minimum wages and 46.9% was 
employed.

Descriptive Statistics for Study Measures are presented in 
Table 1. Even considering sample variability, patients scored 
above clinical cutoff points in depression, anxiety and pain 
catastrophizing mean scores. A comparison among the 
average levels of patients’ beliefs (self-efficacy, locus of control, 
cognitive distortions) in patients with chronic and episodic 
migraine, are shown at Table 2. Significant differences were 
observed in both domains of cognitive distortions (pain and 
treatment), self-efficacy and chance locus of control. The 
effect size of those differences ranged from d = 0.41 to 0.89, 
showing that the groups presented different profiles regarding 
such variables. The difference in HCDQ 2 was the largest one 
found (d = 0.89), pointing that chronic migraine patients have 
more cognitive distortions about their headache treatment 
compared to episodic migraine patients.

Table 1. Descriptive Statistics of Study Measures

Measure Mean (SD) Range Number of patients

HCDQ-1 23.01(8.12) 32 136

HCDQ-2 16.46 (6.33) 28 136

HMSE- 10 43.84 (13.34) 60 135

LOC I 37.49 (9.74) 44 136

LOC P 40.84 (6.06) 26 136

LOC C 31.62 (9.21) 44 136

PHQ-9 10.27(6.65) 27 136

GAD-7 10.22(6.16) 21 139

PCS 42.76(12.04) 46 135

HIT-6 62.03 (7.90) 38 137

DD 22.67 (14.89) 54 147

DT 9.91 (10.45) 46 147

HF 28.97 (24.98) 90 147

HI 8.23 (1.95) 10 145

Note. SD standard deviation, HCDQ-1 Pain Subscale, HCDQ- 2 Treatment Subscale, HMSE-10  Headache Management 
Self-Efficacy Scale, LOC I Internal locus of control; LOC P Health care professionals locus of control; LOC C Chance locus 
of control PHQ-9 Patient Health Questionnaire 9, GAD-7 Generalized Anxiety Disorder, PCS Pain Catastrophization Scale; 
HIT-6 Headache Impact Test, DD duration of disorder in years, DT time patient has been in treatment, HF  headache 
frequency in the last three months, HI headache intensity attributed by the participants to their pain in the last three months 
in a scale ranging from 0–10
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Among sociodemographic variables, age was positively 
correlated with LOC P (r=.27; p<.001) and negatively 
correlated with pain catastrophizing (r=-.18; p<.05). 
Educational level was negatively correlated with LOC 
C (r=-.31; p<.001). No other correlations between 
sociodemographic variables and study measures were 
observed. Correlations between study measures are 
shown on Table 3.

Both HCDQ subscales (HCDQ-1 and HCDQ-2) showed 
significant positive correlation with almost all psychological 
and clinical measures, including psychopathological 
symptoms, depression, anxiety, pain catastrophizing, 
headache-related disability, headache frequency and 
headache intensity. The strength of these correlations 
ranged from mild to moderate, highlighting the one 
considered “strong” between pain catastrophizing and 
cognitive distortions related to pain (HCDQ-1). In turn, 
both HCDQ subscales were negatively correlated with 
self-efficacy beliefs (HMSE-10).

Self-efficacy beliefs correlated negatively with all clinical 
measures, including psychopathological symptoms, 
depression, anxiety, pain catastrophizing, headache-related 
disability, headache frequency and headache intensity. In 
turn, SE was positively correlated with LOC I, in a moderate 
strength (r=.44). 

Among the three LOCs, LOC C was the one most significantly 
associated with other study measures. LOC C correlated 
positively with depression, anxiety, psychopathological 
symptoms, pain catastrophizing, headache-related 
disability, and headache intensity.

As already expected, depression, anxiety, psychopathological 
symptoms, and pain catastrophizing were all significantly 
correlated between each other and with all study measures, 
underscoring the strength of approximation of these variables 

in migraine patients and reinforcing the importance of 
evaluating them during clinical e research practice.

Discussion
In the present study, chronic migraine patients have 
shown higher levels of cognitive distortions regarding 
pain and treatment (HCDQ-1 and HCDQ-2), and LOC C 
compared to episodic migraine patients. In turn, episodic 
migraine patients have shown higher levels of self-efficacy 
beliefs compared to chronic migraine patients. Although 
it is not possible to draw a causal relationship due to 
the transversal design of the present study, these results 
reinforce the association between psychological factors 
and with headache chronicity. In a study conducted by 
Seng et al. (24), chance locus of control was one of the 
psychological factors associated with chronic migraine 
(OR = 1.85, 95% CI = 1.13, 1.43).  In addition, Radat et al 
(25) found that among psychological variables associated 
with chronicity include the use of catastrophizing and 
an externalized locus of control. Fortunately, cognitive 
distortions, LOC C and lower self-efficacy beliefs are 
modifiable psychological risk factors of chronic migraine, 
having been the subject of previous clinical trials with 
good post-intervention results (26). 

Along with depression, anxiety and psychopathological 
symptoms, all cognitive factors (cognitive distortions, 
SE and LOC beliefs) were significantly associated with 
headache-related disability. These results add evidence to 
the associations between pain beliefs and the headache-
related disability in headache patients (27). 

There were several significant correlations between 
migraine patient’s beliefs. SE beliefs were positively 
associated with LOC I and negatively associated with 
LOC C, in a correlation of moderate strength. At the same 

Table 2. Study measures means in chronic, episodic migraine and group comparisons

Measures Mean (SD) t value (df); Cohen’s d [CI95%]

CM(n=103) EM(n=33)

HCDQ-1 25.52(7.90) 22.20(8.06) t = −2.06 (134); p < .05; d = .41[.02 to .80]

HCDQ-2 20.67(6.85) 15.11(5.54) t = 1.94 (134); p < .001; d = .89 [.53 to 1.35]

HMSE-10 37.97(15.18) 45.74(12.17) t = -2.99 (133); p < .05; d = -.56 [-1.00 to -0.19]

LOC-1 35.59(10.36) 38.08(9.52) t = -1.26 (134); p >.05; d= -.25 [-.65 to 0.14]

LOC-P 39.97(5.36) 41.11(6.26) t = -.93 (134); p>.05; d=-.20 [-.58 to .21]

LOC-C 35.81(9.50) 30.33(8.77) t = 3.03 (134); p < .05; d = 0.60 [.21 to 1.02]

Note. SD standard deviation, CI confidence interval, CM Chronic migraine; EM Episodic migraine; HCDQ-1 Pain Subscale; HCDQ- 2 
Treatment Subscale; HMSE-10 Headache Management Self-Efficacy Scale, LOC I Internal locus of control; LOC P Health care professionals 
locus of control; LOC C Chance locus of control,
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time, SE beliefs were negatively correlated with cognitive 
distortion, in both subscales Pain (moderate) and Treatment 
(mild). The association between SE and LOC beliefs in 
headache patients are in line with previous studies (5).  
Peres et al. (28) found that pessimism, but not optimism, 
was a significant predictor of migraine, while optimism 
served as a protective factor against migraine-related 
disability, even after controlling for anxiety scores. Anxiety, 
as the strongest predictor of migraine was associated with 
specific symptoms such as rumination, trouble relaxing, 
feeling nervous, and worrying excessively—symptoms 
that overlap with pain catastrophizing components like 
magnification and helplessness. Behavioral interventions 
like cognitive behavioral therapy (CBT) can moderate 
optimism and pessimism, highlighting their modifiable 
nature. The association between SE beliefs and cognitive 
distortions identified in our study may similarly point to 
opportunities for intervention aimed at reducing negative 
cognitive patterns in headache patients.

Furthermore, research by Jegindø et al. (29) suggests 
that positive expectations can significantly influence pain 
perception. This finding aligns with the protective role of 
optimism observed in migraine-related disability (28). 
It highlights how expectancy effects, whether derived 
from dispositional optimism or other belief systems, may 
modulate the experience of pain. The potential interaction 

between positive expectancy (e.g., optimism or prayer-
induced expectations) and SE beliefs suggests an avenue 
for further exploration in migraine management. By 
fostering SE beliefs and optimism, clinicians may help 
patients better manage their pain and reduce disability. 
Our data suggest that pessimistic beliefs that “something 
can go wrong” or “good things rarely happen,” may 
undermine SE and contribute to cognitive distortions, 
exacerbating headache-related disability. In contrast, 
optimistic beliefs, such as expecting good outcomes, 
might bolster SE and reduce the impact of distortions. 
Whether optimism and pessimism operate independently 
or as a single construct remains debated. Still, our findings 
contribute to the understanding of these relationships by 
illustrating how they may influence migraine outcomes 
through interconnected psychological pathways.

Previous studies have examined the association between 
SE beliefs and pain catastrophizing (30,31), which is 
composed by rumination, magnification, and helplessness 
domains. According to appraisal model, helplessness 
may be related to a secondary appraisal process in which 
individuals negatively evaluate their ability to deal with 
painful stimuli (32). In this sense, our finding reinforces 
this association since SE were negatively associated 
with HCDQ-1 subscale, which present thoughts of 
helplessness such as “I feel so helpless when I have a 

Table 3. Correlations between study measures 

Measures 1 2 3 4 5 6 7 8 9 10 11 12 13

1-HCDQ-1 -

2-HCDQ-2 .42**

3-HMSE-10 -.45** -.38**

4-LOC I .04 -.11 .44**

5- LOC P .18* -.14 .09 .18* -

6-LOC C .53** .45** -.48** -.19* .12 -

7-PHQ-9 .48** .32** -.23** .12 .06 .44** -

8-GAD-7 .49** .36** -.21* -.23** .05 .35** .69** -

9-SRQ .48** .25** -.21* .17 .14 .42** .78** .60** -

10- PCS .71** .22* -.36** .10 .07 .37** .41** .49** .41** -

11-HIT-6 .53** .27** -.34** .04 .07 .41** .55** .43** .52** .45** -

12-HF .21* .44** -.25** -.06 -.09 -.23** .24** .20* .23** .15 .30** -

13-HI .31** .19* -.19* .09 .07 .27** .30** .26** .32** .26** .49** .02 -

*p<0,05; **p<0,01.  HCDQ-1 Headache-related Cognitive Distortions Questionnaire- Pain Subscale; HCDQ-2 Headache-related Cognitive Distortions 
Questionnaire - Treatment Subscale, HMSE-10 Headache Management Self-Efficacy Scale-10, LOC I Internal locus of control; LOC P Health care 
professionals locus of control; LOC C Chance locus of control; SRQ Self-Reporting Questionnaire, PHQ-9 Patient Health Questionnaire 9, GAD-7 
Generalized Anxiety Disorder, PCS Pain Catastrophization Scale, HIT-6 Headache Impact Test, HF headache frequency, HI headache intensity
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headache that I believe nothing will bring me relief.” or 
Once my headache starts, I know that my day is lost”. It 
is possible that SE beliefs might be buffering the feeling of 
helplessness in pain catastrophizing.  Still, the association 
between SE beliefs and cognitive distortions represents an 
original result, as far as we know.  Despite the theoretical 
attention paid to pain catastrophizing in migraine patients, 
to our knowledge, the association between SE beliefs and 
other cognitive distortions such as emotional reasoning, 
labeling, discounting the positives, mental filter, jumping 
to conclusions, and overgeneralization have not been 
evaluated previously, even though have already been 
identified in headache patients (20).

To better understand our findings, a return to conceptual 
questions is necessary. LOC beliefs concern the degree 
to which an individual perceives that an event is under 
his/her personal control. SE beliefs refer to patient’s 
confidence that they can take actions to prevent headache 
episodes or manage headache-related pain and disability. 
Cognitive distortions are systematic errors in the perception 
and processing of information of reality, occurring even 
without objective evidence supporting the contrary. 

It is possible that successes in headache management 
tend to increase SE beliefs if they are interpreted as 
resulting from a skill permeated by the control of the 
individual (LOC I), rather than being attributed merely 
to external causes, mainly chance (LOC C). At the same 
time, SE beliefs will rely on the judgment of the individual, 
which may contain cognitive distortions, which hinder the 
strengthening of these beliefs. Thus, achieving satisfactory 
task performance, while contributing to the development 
of the SE, may not be sufficient to establish this belief. As 
examples, these patients by revealing  thoughts such as 
the ones presented in HCDQ "If my headache treatment 
failed today, it will always fail (overgeneralization); I will 
not know what to do if I have a headache" (catastrophizing) 
or "The negative aspects of my headache treatment call 
me more attention than the positive ones" (discounting 
the positives), can have their SE headache management 
significantly diminished by these distortions. When 
including psychological interventions to improve self-
efficacy beliefs it should always consider the difference 
between episodic and chronic headaches, where the 
patient has already experienced multiple difficulties in 
getting out of the crisis. Patients’ headache management 
history and their experiences with difficulties in getting 
out of the crisis should always be assessed to deepen 
the understanding the reasons self-efficacy beliefs and 
inability to manage the pain had become low over time.

Based on these results, we propose that clinical 
interventions for headache management should 
adopt a biopsychosocial approach, addressing not 
only the physical symptoms but also the cognitive and 
psychological dimensions that contribute to the patient's 
experience. Specifically, interventions should: 1) focus 

on fostering a balance among the three locus of control 
(internal, external, and professional), which promotes 
coping strategies to reduces headache-related distress; 2) 
enhance self-efficacy beliefs, as higher self-efficacy has 
been shown to buffer the effects of stress and improve 
headache management outcomes (33,34); and 3) 
identify and restructure maladaptive cognitive distortions 
about pain and treatment using cognitive-behavioral 
techniques. Attention should be paid to the integration of 
strategies that support emotional regulation and cognitive 
reappraisal, which can mitigate fear, pain catastrophizing, 
stigma, and ultimately improve the overall quality of life 
for patients.

The present study has some limitations that should be 
mentioned. First, it is possible to have a regional focus 
since patients were recruited from headache units only in 
Southern Brazil. Second, migraine was the only primary 
headache diagnosis included in the study. Moreover, 
these results should be seen with caution since there are 
other factors to be considered when evaluating patients’ 
beliefs such as disease and treatment knowledge, 
cognitive responses to pain, depression and anxiety 
scores, perceived social support, among others. Future 
investigations with patients from diverse regions of 
Brazil, people who are not in routine treatment, and with 
inclusion of other primary headache diagnoses such as 
tension-type headache, could decrease the selection bias 
of the sample. 

Conclusion
Our findings join to a substantial body of evidence 
suggesting that patients' cognitive and emotional responses 
to their headaches are associated with headache-related 
disability and chronicity. Furthermore, they enhance the 
validity of Biopsychosocial approach to chronic pain and 
underscore the importance of examining and treating these 
psychological factors to prevent headache chronicity and 
improve headache management.
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