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Abstract
Introduction: Patients with tension-type headache (TTH) are characterized by recurrent pain that can
become disabling, accompanied by sensory, motor and neurovascular changes, with a prevalence of
between 36 and 78% in adults. Identifying the dietary triggers of headaches has led to de�ning dietary
strategies to prevent this disease since excessive consumption, for example, of fats is widely accepted as
unhealthy. Within the essential polyunsaturated fatty acids (PUFA), they have shown that Omega-3 fatty
acids (ω-3) have anti-in�ammatory and neuroprotective effects of ω-3 fatty acids. In contrast, excessive
dietary intake of Omega-6 (ω-6) fatty acids, or an ω-6: ω3 ≥ 5 ratio, typical of Western diets, has been
associated with a higher prevalence of headaches.

Objectives: The objectives of the present study were to compare dietary fatty acid intake between
participants with and without chronic TTH and to investigate the cross-sectional association of dietary
fatty acid intake, pain characteristics, and quality of life in patients with chronic TTH.

Methods: An observational study was conducted following the Strengthening Statement of the Reporting
Initiative on Observational Studies in Epidemiology (STROBE), comparing healthy participants and
participants diagnosed with chronic CT, for more than six months according to the Society's Headache
Study Group criteria. Spanish of Neurology. For the study we used characteristics of headache episodes,
headache impact test and diet analysis as variables.

Results: There were no signi�cant differences between the TTH group and the CG in anthropometric and
demographic variables. The TTH group reported a signi�cantly higher intake of SFA. Furthermore,
signi�cant associations were found between PUFA intake and headache characteristics. However, even
though the TTH group reported a signi�cant impact of headaches on their activities of daily living
according to the HIT-6 questionnaire, there were no signi�cant correlations between the HIT-6 score and
fat intake. Regarding the total daily intake of MUFAs, PUFAs, and ω-6 fatty acids, there were no signi�cant
differences between the TTH group and the control group. However, there was a moderate positive
correlation between ω-6 fatty acid intake and headache intensity.

Conclusion: Chronic tension-type headache patients showed higher intakes of SFA, but similar intakes of
MUFAs, PUFAs and ω-6: ω-3 ratio when compared to controls. In addition, Ω-6 fatty acids intake and ω-6:
ω-3 ratio were associated with headache episodes. 

Introduction
Tension-type headache (TTH) is characterized by recurrent headaches that can become disabling, often
accompanied by sensory, motor and neurovascular alterations, with a prevalence of between 36 and 78%
in adults. (1,2).

Although the cause of TTH is unclear and multifactorial, the pathophysiology of migraine involves
immune response factors and oxidative stress (3,4), which could lead to neuronal in�ammation (2,5).
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Though, the pathogenesis and progression of TTH appears to be in�uenced by a combination of
physiological, psychosocial, and lifestyle factors (6,7). Some of these factors, including nutritional
patterns, are amenable to behavioral and clinical interventions (8). Recently, TTH has been associated
with dietary elements (9). In fact, advances in understanding the mechanisms underlying headache
pathogenesis and how dietary factors may interfere with those mechanisms have encouraged
investigators to consider diet as a disease-modifying agent (10). 

Identifying the dietary triggers of headaches has led to de�ning dietary strategies to prevent this
disease (11). For example, a higher intake of alcohol or canned foods rich in nitrates and nitrites,
monosodium glutamate and arti�cial sweeteners, has been linked to a higher prevalence of
headache (12). In addition, excess fat intake is widely accepted as unhealthy, but the type of fat intake is
more clinically relevant (13).

Fatty acids can be classi�ed depending on their length and degree of saturation into saturated fatty acids
(SFAs), monounsaturated fatty acids (MUFAs) and polyunsaturated fatty acids (PUFAs). Among essential
PUFAs, Omega-3 (ω-3) fatty acids such as eicosatetraenoic acid (EPA) and docosahexaenoic acid (DHA)
are crucial for the nerve system’s functioning. Several studies have shown the effects of anti-
in�ammatory and neuroprotective effects of the ω-3 fatty acids (14,15). On the contrary, excess of
Omega-6 (ω-6) fatty acids dietary intake, or an ω-6: ω3 ratio ≥ 5, which is typical in western diets, has
been associated with a higher prevalence of  headaches (10,16). In addition, a higher dietary intake of
ω-3 can reduce the frequency of headaches, according to a recent study (17). Similarly, excess SFAs
intake could favor in�ammatory reactions in some tissues and could be responsible for causing
headaches (18).

Therefore, the diet must be considered as a relevant modi�able factor that needs more attention. Given
the paucity of research about this topic and gaps in knowledge, the aims of the present study were: (i) to
compare the dietary intake of fatty acids between participants with and without chronic TTH; (ii) to
investigate the cross-sectional association of fatty acids dietary intake, pain characteristics and quality
of life in patients with chronic TTH.

Methods
Study design

An observational study following the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) Initiative Statement (19) was conducted, comparing healthy participants and
participants with diagnosed TTH for more than six months according to the criteria of the Headache
Study Group of the Spanish Society of Neurology (20).

The study protocol adhered to the principles of the 1964 Declaration of Helsinki and its subsequent
clari�cations and was approved by the Research Ethics Committee of the Rey Juan Carlos University of
Madrid (reference number: 1802202105721). 
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Participants

Recruitment of participants was carried out among students and workers at the European University of
Madrid. The participants previously went to their medical center, where they were diagnosed with chronic
TTH by their neurologist, following the criteria of the International Headache Society (IHS) classi�cation
of headaches, in its third edition. The diagnostic criteria followed were Headache that occurs on average
more than 15 days per month for more than 3 months (more than 180 days per year) with a duration of
minutes to days, or without remission. With a bilateral or oppressive quality pain, of mild or moderate
intensity that could present with mild nausea. Participants were included in the study when they ful�lled
the following criteria: 1) Adults aged 18-65 years; 2) for the TTH group (TTHG) only: having TTH for more
than six months (diagnosed with chronic TTH by their neurologist, following the criteria of the
International Headache Society classi�cation of headaches, in its third edition) (21).

Variables

Anthropometric variables were height in centimeters (cm), and weight in kilograms (kg). Height was
measured with a measuring rod (Ano Sayol SL, Barcelona, Spain) and weight with a mechanical scale
(Asimed T2, Barcelona, Spain). Body mass index (BMI) was calculated as Weight (kg) / height (m2)
following Shephard's protocol (22).

Characteristics of headache episodes:

The protocol of Gago-Veiga et al. was followed to measure the duration of the headaches expressed in
hours, the intensity of the tension headache on the numeric pain rating scale from 0 to 10 and the
frequency in days of the episodes of the subject (20).

Headache Impact Test 

The Headache Impact Test (HIT-6) measures the impact that headaches have on daily activity tasks.
Regarding the severity of the impact, ≥ 60 means very severe impact; 56-59 signi�cant impact; 50-55
moderate impact; ≤ 49 little impact (23).

Diet Analysis

The diet of the participants was analyzed through the use of the validated Food Frequency
Questionnaires (CFCA) (24). Data were analyzed using Dietsource 3.0 software (Novartis, Barcelona,
Spain) to obtain dietary intake of SFAs (g), MUFAs (g), PUFAs (g), ω-6 fatty acids (g), and ω-3 fatty acids
(g), as well as the total energy intake (kcal). Then, the ω-6: ω-3 ratio was calculated using the total intake
values of ω-6 and ω-3 (25). 

Statistical analysis

A descriptive analysis was developed for all the participants using mean ± standard deviation (SD). Then,
Shapiro-Wilk test was employed to assess the normality of the variables (26). For non-parametric
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variables, the Mann-Whitney U test was conducted, while the independent samples t-test was employed to
identify signi�cant differences between groups. In addition, to analyze the relationship between
continuous variables, Spearman correlation test and Pearson correlation test were performed for the non-
parametric and the parametric variables, respectively. The magnitudes of correlation between continuous
variables were qualitatively interpreted using the following criteria: trivial (r ≤ 0.1), small (r = 0.1–0.3),
moderate (r = 0.3–0.5), large (r = 0.5–0.7), very large (r = 0.7–0.9) and almost perfect (r ≥ 0.9) (27). 

The statistical signi�cance was set at an alpha level of <0.05. All analyses were conducted using IBM
SPSS for Windows (version 25, IBM Corporation, Armonk, New York).

Results
Characteristics of the sample

There were no signi�cant differences between the TTHG and the CG regarding the age of the participants
(37.58 ± 13.36 versus 42.57 ± 8.11 years; p=0.12), BMI (25.18 ± 4.62 versus 24.99 ± 3.95 kg/m2; p=0.88),
and nutritional energy intake (2175.08 ± 519.58 versus 1960.48 ± 403.16 kcal; p=0.11). 

Headache’s episodes

For the TTHG, the mean HIT- 6 score was 60.51 ± 5.84, the mean headache intensity was 7.15 ± 1.32,
headache duration 11.00 ± 5.56 hours, and headache frequency 11.71 ± 9.77 days a month.

Fat intake

The TTHG had a signi�cantly higher intake of saturated fat compared to the CG (34.40 ± 12.73 versus
20.74 ± 6.18 g; p<0.01). There were no differences between groups regarding the intake of MUFA (43.58 ±
17.65 versus 40.55 ± 13.99 g; p=0.51), PUFA (10.27 ± 3.21 versus 9.79 ± 6.42 g; p=0.15), Omega-6 fatty
acids (6.86 ± 2.46 versus 6.56 ± 2.98 g; p=0.44), Omega-3 fatty acids (1.17 ± 0.39 versus 1.13 ± 0.75 g;
p=0.20), and Omega 6: Omega 3 ratio (6.33 ± 2.67 versus 7.08 ± 2.97; p=0.33).

Table I Comparative analysis of nutrients daily intake between tension-type headache group (n=24) and
control group (n=24)



Page 6/11

Variables Tension-type headache group Mean ±
SD

Control Group

Mean ± SD

p-value

Age (years) 37.58 ± 13.36 42.57 ± 8.11 0.12

Body Mass Index
(kg/m2)

25.18 ± 4.62 24.99 ± 3.95 0.88

Kcal 2175.08 ± 519.58 1960.48 ± 403.16 0.11

SFA (g) 34.40 ± 12.73 20.74 ± 6.18 <0.01*

MUFA (g) 43.58 ± 17.65 40.55 ± 13.99 0.51

PUFA (g) 10.27 ± 3.21 9.79 ± 6.42 0.15

ω-6 fatty acids (g) 6.86 ± 2.46 6.56 ± 2.98 0.44

ω-3 fatty acids (g) 1.17 ± 0.39 1.13 ± 0.75 0.20

ω-6: ω-3 ratio 6.33 ± 2.67 7.08 ± 2.97 0.33

Abbreviations: saturated fatty acid, SFA; monounsaturated fatty acid, MUFA; polyunsaturated fatty acid,
PUFA. P-value was calculated with the independent samples t-test for parametric variables, and the
Mann-Whitney U test for the non-parametric variables. *p<0.05 (t-test);  p<0.05 (Mann-Whitney U test).

Correlations between the continuous variables

Ω-6 fatty acids intake showed a positive moderate correlation with headache intensity (r=0.48; p=0.02).

In turn, ω-6: ω-3 ratio showed a negative moderate correlation with headache duration (r= -0.41; p=0.04)
and frequency (r= -0.42; p=0.03).

No other signi�cant correlations were found.

Discussion
This novel research provides information about dietary habits in TTH patients, with special attention to
the intake fatty acids. The results were compared to the dietary habits of healthy patients without TTH
participants who had a similar daily caloric intake. The TTH group reported signi�cant higher SFAs
intake. In addition, signi�cant associations were found between PUFAs intake and the headaches
characteristics.

The participants of this study were middle-aged, slightly overweight, who reported a normal caloric intake
of 2000 kcal per day. With respect to SFAs, the TTH group reported a signi�cant higher daily intake
compared to the control group. In addition, the SFAs intake of the TTH was 34.40g, equivalent to 310
kcal, or 14% of daily caloric intake, exceeding the health recommendations(28). SFAs are mainly found in
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butter and red, processed meats (29). According to Fritsche et al., excess SFAs intake could favor
in�ammatory reactions and could be responsible for causing headache (18). In a recent study,
neuroin�ammation was implicated in the pathogenesis of headache, as increased levels of
proin�ammatory cytokines, such as interleukin-1β and tumor necrosis factor-α are involved in the
immune responses associated with headache (30). These �ndings have been reported in several studies
(17,31–34). However, even though the TTH reported a signi�cant impact of headaches on their daily
living activities according to the HIT-6 questionnaire, there were no signi�cant correlations between the
HIT-6 score and fat intake.

Regarding the total daily intake of MUFAs, PUFAs, and ω-6 fatty acids, there were no signi�cant
differences between the TTH group and the control group. However, there was a positive moderate
correlation between ω-6 fatty acids intake and headache intensity. In this line, dietary patterns with high
consumption of ω-6 have been associated with an increased risk of suffering from diseases associated
with in�ammatory processes (14,18,35) and a higher prevalence of migraine headaches (10,16,17). A
possible explanation could be that the most common ω-6 fatty acid, the linoleic acid, can give rise to
arachidonic acid, which has in�ammatory effects. Foods rich in ω-6 are oils derived from seeds
(sun�ower, corn, sesame), nuts (walnuts, pine nuts, peanuts, almonds, hazelnuts and pistachios), quinoa,
whole grains, meats (especially chicken and turkey), sausages and eggs (14,18,36). 

The TTH group and the control group showed similar intakes of ω-3 fatty acids, and this variable did not
show any signi�cant correlation with the headache’s episodes. However, the ω6: ω-3 ratio is more
clinically relevant, because if in the cell membranes the presence of ω-6 is well above the ω-3 fatty acids
there may be an in�ammatory response. In fact, it is desirable that ω-6 and ω-3 fatty acids be consumed
in similar amounts (ratio 1:1), although this is very rare. In the usual diet in the United States, this ratio is
20:1. Most experts recommend not exceeding a 5:1 ratio, because in that case, ω-6 fatty acids produce an
in�ammatory effect that can promote headaches, among other detrimental effects (10,37). In the present
study, in both groups the ω6: ω-3 ratio was higher than 5:1, without signi�cant differences between
groups. Additionally, there were moderate negative correlations between this fatty acids ratio and the
duration (r= -0.41; p=0.04) and frequency (r= -0.42; p=0.03) of headaches episodes. In this line, in a recent
study the incidence of headaches was lower in participants who increased the ω-3 fatty acids intake and
simultaneously reduced the intake of ω-6 linoleic acid (17).  This effect could be explained because ω-6
fatty acids synthesize in�ammatory hormones and because the excess of ω-6 prevents ω-3 fatty acids
from ful�lling their functions (38).

Therefore, the dietary advice is to increase ω-3 fatty acids intake, which are often lacking in the diet of the
western population, and to reduce ω-6 intake, which are often consumed in excess. Ω-3 fatty acids are
abundant in oily �sh, seafood, seeds, and nuts (29). Regarding oily �sh, sardines, mackerel, herring or
anchovies are more suitable than salmon, sword�sh or tuna, because larger species are more
contaminated with mercury (39).

Clinical implications and future lines of research
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This novel study provides useful information for health practitioners regarding the management of
patients with TTH. An excess of SFAs intake and a ω-6: ω3 ratio higher than 5:1 could have a negative
impact on the duration, frequency and intensity of headaches episodes. Therefore, the diet should be
assessed in patients with TTH. 

Future studies should con�rm these �ndings by carrying out dietary interventions in TTH patients, aiming
to increase the intake of ω-3 fatty acids. Also, these studies should measure in�ammatory markers and
analyze possible associations with intensity, duration, and frequency of headaches episodes.

Limitations of the study

The results of this study should be considered in light of the following limitations: (i) The observational
nature of this study does not allow causation; (ii) All data were self-reported, about dietary intake, and
may be subject to information bias.

Conclusions
Chronic tension-type headache patients showed higher intakes of SFA, but similar intakes of MUFAs,
PUFAs and ω-6: ω-3 ratio when compared to controls. In addition, Ω-6 fatty acids intake and ω-6: ω-3
ratio were associated with headache episodes. 
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