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INTRODUCTION
Migraine is one of the most common headache subtypes and 
most affects the quality of life of the affected population and has 
several pathophysiological mechanisms that have not yet been 
appropriately clarified1,2. The relationship between migraine and 
systemic arterial hypertension (SAH) is causal to common risk 
factors such as family history, anxiety, and depression3. Also, neu-
ropsychological comorbidities and sleep disturbances are factors 
that are intrinsically related to migraine and hypertension4-6. 

Evidence has suggested that stress may be a risk factor for 
SAH and exacerbating migraine symptoms7,8. Some studies 
further point to anxiety and depression being associated with 
migraine and hypertension9-11. However, these previous studies 
have not considered the effect of various confounding factors in 
analyzing the relationship between migraine and hypertension.

This study aimed to assess the occurrence and severity of 
psychological comorbidities (such as depression, anxiety, stress, 
and sleep disturbance) with migraine and SAH.

METHODS
This case-control study was conducted on outpatients of both 
sexes aged over 18 years, hypertensive, and non-hyperten-
sive, with or without a diagnosis of migraine, screened at the 
University Hospital of Federal University of Maranhão, São Luís, 
Brazil, Maranhão, between December 2017 and July 2019. The 
research project was approved by the hospital’s Research Ethics 
Committee (CAAE: 61420016.5.0000.5086). The participants 
were informed about the objectives and procedures involved in 
the study, and after indicating their complete understanding, 
they signed the informed consent form.

Patients diagnosed or had received treatment for any rheu-
matic, musculoskeletal, otorhinolaryngologic, malignant or 
benign neoplastic diseases, psychiatric disorder, had taken in 
the past 6 months or were taking anxiolytics, or any psychotro-
pic or centrally acting analgesic, steroid, or alcohol and tobacco 
>15 days per month were excluded from this study.

The diagnosis of hypertension was made according to the 
American Heart Association criteria.

The General Health Questionnaire (GHQ-12) was used 
to evaluate the participants’ general mental health condition, 
and The Depression, Anxiety and Stress Scale-21 (DASS-21) 
was used to evaluate depression, anxiety, and stress levels. The 
Pittsburg Sleep Quality Index (PSQI) was used to assess sleep 
quality. Patients were interviewed individually after recruitment 
to fill in the scales used.

The data were analyzed using SPSS version 28 (IBM, 
Chicago, Illinois, USA). Data related to descriptive analysis were 
expressed as percentages, means, standard deviation, medians, 
and interquartile ranges (IQR). The Kruskal-Wallis test was used 
to calculate the effect sizes (eta squared, η2), followed by Dunn’s 
multiple comparisons test for comparative analyses. Multiple 
linear regression was used to investigate the effect of migraine 
and hypertension on the psychometric scores, adjusted for age, 
sex, and body mass index. The D’Agostino-Pearson omnibus 
test was used to test the normality of residuals. A 5% signifi-
cance level was adopted for all analyses.

RESULTS
In all, 124 patients were screened, and 54 were excluded based 
on eligibility criteria. A sample of 70 patients (47 females and 
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23 males), with a mean age of 46.7±16.3 years, was included 
in this study. The frequency of migraine was 41.4% (Table 1). 
The assessment of Migraine Disability Assessment revealed that 
most patients had mild migraine (37.9%), and the median of 
this value was 7 (4–10). A value of 7 (3–12) was the median 
number of headache episodes in the last 3 months in patients 
with migraine.

The negative GHQ-12 showed significant differences 
between groups (p=0.001, effect size statistic η2=0.190). 
The score was significantly higher in the migraine groups 
than in the nonmigraine group with hypertension (p<0.05). 
The DASS depression score was higher in the groups with 
migraine than in the groups without migraine and hyper-
tension (p<0.05). The DASS anxiety score showed signifi-
cant differences between groups (p<0.001, effect size statistic 
η2=0.319). The migraine and hypertension group had higher 
anxiety scores than the other groups; in addition, the score of 
the group with migraine but without hypertension was higher 
than that of the group without both conditions. The DASS 
stress score was higher in the two groups with migraine than 
in the two groups without migraine. The PSQI score was not 
significantly different between the groups (p=0.124, effect size 
statistic η2=0.042) (Table 2).

The adjusted effects of migraine and hypertension on psy-
chometrics are shown in Table 3. The residuals of models 1, 3, 
and 4 showed an approximately normal distribution. Model 2 
showed a significant departure from the normality assumption 
(statistics=5.234, p<0.001). The adjusted coefficients showed 
that migraine had a significant effect on the increment of 
GHQ-12 (beta=0.46, SE=0.12, p=0.001), DASS-21 anxiety 

score (beta=5.77, SE=1.07, p<0.001), and DASS-21 stress score 
(beta=8.18, SE=1.54, p<0.001).

DISCUSSION
Several studies have attempted to identify an association between 
migraine and hypertension12-14. However, none have been cor-
related with specific signs and symptoms associated with these 
comorbidities. Comparing patients with migraine and hyper-
tension and those without migraine and hypertension, clear 
associations with psychological comorbidities could promote 
new therapeutic avenues for these diseases and, consequently, 
improve the quality of life of this population.

In this study, those with migraine in combination with SAH 
had higher levels of unfavorable overall health quality when 
compared to the group without migraine. This result corrob-
orates that both migraine and SAH negatively influence the 
quality of life and, when associated, may further worsen it14,15.

In the participants of this study, the presence of migraine, 
especially when combined with SAH, was accompanied by a 
higher frequency of depression and higher degrees of stress 
severity and anxiety symptoms. This relationship between 
depression and migraine is bidirectional, as shown by another 
study16 based on a dose-response effect between migraine and 
depression and anxiety. The number of migraine attacks may 
increase the prevalence of mental disorders4-7,17, due to the 
pathophysiological mechanisms involved, such as the attack 
on the serotonergic system, the influence of gonadotropins, 
and an increase in pro-inflammatory cytokines, and the pres-
ence of a family history5.

Table 1. Comparative analysis on general health, neck pain, low back pain, depression, anxiety, stress, and sleep quality according to migraine 
and hypertension diagnosis.

Migraine No migraine

p-value
Hypertension

(n=9)
No hypertension

(n=20)
Hypertension

(n=21)
No hypertension

(n=20)

Med (IQR) Med (IQR) Med (IQR) Med (IQR)

GHQ-12

Positive score 2.1 (1.3–2.1) 2.0 (1.3–2.5) 1.8 (1.5–2.0) 1.6 (1.2–2.0) 0.522

Negative score 2.7 (1.3–2.1)a 2.0 (1.5–2.5)a 1.3 (1.1–1.5)b 1.5 (1.3–2.0)a,b 0.001

DASS-21

Depression score 4 (2–6)a 2 (0–8)a 0 (0–2)a,b 0 (0–1)b 0.003

Anxiety score 14 (6–16)a 4 (2–8)b 2 (0–6)b,c 0 (0–2)c <0.001

Stress score 14 (4–24)a 7 (4–16)a 2 (0–4)b 2 (0–3)b <0.001

PSQI total score 2 (1–2) 2 (2–3) 2 (1–2) 2 (1–2) 0.124

Med: median; IQR: interquartile range (1st quartile – 3rd quartile); GHQ-12: general health questionnaire-12; DASS-21: depression, anxiety and stress scale-21; 
PSQI: Pittsburgh sleep quality index. After a Kruskal-Wallis test, different superscript letters indicate a significant difference by Dunn’s multiple comparison 
post-test (p<0.05).
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Stress is intrinsically related to SAH, and it can be both 
a risk factor and a consequence of this comorbidity7, because 
there is an interconnection between these pathological path-
ways, with endothelial dysfunction being one of these elements, 
and stress may be a consequence or cause of an alteration in 
systemic blood pressure17.

Moreover, studies show that stress has a bidirectional 
relationship with chronic migraine and may be a possible 
enhancer of other psychological comorbidities. In this con-
text, serotonin is part of this association because it increases 
stress and participates in the central nucleus of pain, work-
ing as a pain stimulus2,8.

Table 2. Multiple linear regression analysis of migraine and hypertension on health scores and salivary biomarkers levels.

Outcomes/factors
Multiple linear regression modelsa

R² Intercept Beta p-value

Outcome: GHQ-12 negative score 0.231 1.954

Migraine 0.46 0.001*

Hypertension -0.21 0.186

Outcome: DASS-21 depression 0.158 -0.622

Migraine 3.54 0.002*

Hypertension 0.90 0.505

Outcome: DASS-21 anxiety 0.354 -2.581

Migraine 5.74 <0.001*

Hypertension 3.36 0.014*

Outcome: DASS-21 stress 0.374 2.236

Migraine 8.17 <0.001*

Hypertension 4.34 0.028*

R²: determination coefficient; Beta: regression coefficient, GHQ-12: general health questionnaire-12; DASS-21: depression, anxiety and stress scale-21. aMultiple 
linear regression models adjusted by migraine, hypertension, age, female sex, and body mass index. *Statistically significant factor (p<0.05).

Table 3. Multiple linear regression analysis of migraine and hypertension on psychometric outcomes.

Outcomes/factors

Multiple linear  
regression modelsa

Normality of residuals  
of regression models

R² Beta SE p Statistics p

Model 1
Outcome: GHQ–12 Negative score

0.225 3.223 0.199

Migraine 0.46 0.12 0.001*

Hypertension -0.22 0.15 0.150

Model 2
Outcome: DASS–21 depression

0.151 5.234 <0.001

Migraine 3.54 1.08 0.001*

Hypertension 0.90 1.33 0.437

Model 3
Outcome: DASS–21 anxiety

0.350 5.662 0.061

Migraine 5.77 1.07 <0.001*

Hypertension 3.49 1.32 0.010*

Model 4
Outcome: DASS–21 stress

0.374 3.566 0.168

Migraine 8.18 1.54 <0.001*

Hypertension 4.40 1.89 0.023*

R²: determination coefficient; SE: standard error. Beta: regression coefficient. aMultiple linear regression models adjusted by migraine, hypertension, age, female 
sex and body mass index. *Statistically significant factor (p<0.05).
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