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Abstract: Background: Chronic tension-type headache (CTTH) is frequently associated with a psychi-
atric comorbidity of depression and anxiety. Most studies focus their attention on this association,
and only few link CTTH with psycho-affective emotional regulation disorders. Objective: To evaluate
the association of CTTH with anxiety, depression, positive and negative affectivity, and emotional
management in CTTH patients with neither a previous diagnosis of psychiatric disorder nor use of
psychoactive drugs or abuse of analgesics. Design: Case-control study. Methods: Validated scores
for state and trait anxiety, depression, positive and negative state and trait affect, cognitive reap-
praisal, and expressive suppression were assessed in 40 subjects with CTTH and 40 healthy subjects.
Associations between CTTH and psychological status were assessed through linear multivariate
regression models. Results: CTTH was associated with higher scores for depression (Beta = 5.46,
95% CI: 1.04–9.88), state and trait anxiety (Beta = 12.77, 95% CI: 4.99–20.56 and Beta = 8.79, 95% CI:
2.29–15.30, respectively), and negative state affect (Beta = 5.26, 95% CI: 0.88–9.64). Conclusions: CTTH
is directly associated with depression, anxiety, and negative affectivity signs despite the absence of
a previously diagnosed psychiatric disorder or psychopharmacological intake. The recognition of
these comorbid and psycho-affective disorders is essential to adapt the emotional management of
these patients for better control.

Keywords: chronic tension-type headache; depression; anxiety; negative affect; emotion regulation;
comorbidity

1. Introduction

The International Association for the Study of Pain defines pain as: “An unpleasant
sensory and emotional experience associated with, or resembling that associated with,
actual or potential tissue damage”. This allows considering it as a singular psychophysi-
cal perception due to factors that may vary both interpersonally and individually in the
same person over time and according to their physical, psychological, and social circum-
stances [1].

Tension-type headache, as defined by the latest revision of the International Headache
Society (IHS), is a pathological disorder that fulfills the criteria of an essential pain without
an organic basis or underlying structural damage [2]. It is the most common type of
headache and is one of the most prevalent diseases globally, being the second in terms of
global disease burden [3].
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According IHS criteria, Chronic tension-type headache (CTTH) occurs with a fre-
quency of more than 15 days a month or more than 180 days a year and persisting for
more than 3 months [2]. It has been estimated that CTTH affects 2–3% of the general
population [4], and it causes a significant functional limitation as well as a major impact on
the quality of life [5–9].

CTTH is commonly associated with comorbidity of anxiety and depression [10–15].
Anxiety and depression are common neuropsychiatric disorders in our society, as well as in
chronic pain pathologies [16], and their diagnostic clinical criteria are defined according to
the Diagnostic and Statistical Manual of Mental Disorders (DSM V) [17]. Their prevalence in
the Spanish population, according to the National Institute of Statistics (INE), are estimated
to be 5.3% for depression and 5.8% for anxiety [18]. They are generally associated with
emotional expression disorders and, at the same time, involve a disturbance in the pro-
cessing and regulation of negative thinking material [19]; a reduction of negative thought
material inhibition with less use of cognitive reappraisal and greater use of expressive
suppression [7,20], as well as a greater faculty for rumination and difficulty in removing
non-relevant negative thoughts from memory [21–23], have both been observed in subjects
with high levels of depression. The rumination of negative thoughts generates a state of
permanent tension that can contribute to the genesis of tension-type headaches. Thus, high
levels of repetitive negative thinking have been associated not only with an emotional
regulation deficit but also with the presence of tension headaches [23]. This situation may
stay and become chronic, setting up a functional disturbance known as catastrophizing
pain, that may persist even following the disappearance of the triggering factors [24].

The objective of our study was to evaluate the association of anxiety, depression, and
positive and negative traits of affectivity and emotional management with patients with
CTTH without a previous diagnosis of psychopathological disorder or consumption of
psychotropic drugs or abuse of analgesics in order to consider a baseline situation without
these influences, understand their conditions, and establish the most appropriate therapies
for them.

2. Materials and Methods
2.1. Study Design and Participants Selection

The design of the present study was a case-control study. Forty subjects with a diag-
nosis of CTTH and another forty healthy controls (HC) with no headache were included.
Cases were recruited from the Neurology Department of the Virgen de la Victoria Uni-
versity Hospital in Malaga (Spain). The CTTH diagnosis was made by a neurologist
skilled in headaches, following International Classification of Headache Disorders criteria.
Psychometric and socio-demographic data were collected by a clinical neuropsychologist.

Following a convenience-sampling method, controls were recruited among relatives
or friends of patients who attended other departments of the same hospital for reasons
other than neurological diseases. Controls were evaluated by a clinical interview with the
clinical neurologist and neuropsychologist to avoid inter-observer error. Those who had
any other illness or chronic disease, including any type of headache, were excluded.

The inclusion criteria for subjects with CTTH and HC were as follows: age between
20–69 years, with normal cognitive capacity for understanding and performing the neu-
ropsychological tests as well as being informed and helped by the neuropsychologist.

Participants were excluded if they met any of the following criteria: having more
than one type of headache (such as chronic tension-type headache and migraine), another
chronic pain disease, chronic consumption of psychopharmacological and/or analgesic
medication or taking any type of them at least 72 h prior to data collection, and clinical
diagnosis or recognition of any neuropsychological disorder.

Cases in this study were incident cases since the Neurology Department of the Virgen
de la Victoria University Hospital is a reference center for these pathologies, and all cases
included were for the first time evaluated and diagnosed with CTTH.
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The Ethics Committee of the University of Malaga approved this study (code number:
S1033; date: 14 June 2010).

2.2. Psychological Status Measurement

The following questionnaires were used to collect psychological variables:
Beck Depression Inventory–II (BDI–II), to determine depression symptoms’ existence

and severity, consisting of 21 items. The scoring scale is as follows: 0–9 (normal), 10–18
(mild depression), 19–29 (moderate depression), and 30–63 (severe depression), with an
alpha coefficient of 0.87 [25,26].

State–Trait Anxiety Inventory (STAI), to evaluate anxiety as a temporary state (state
anxiety) or as a personal characteristic (trait anxiety), consisting of 20 items each, with a
Cronbach’s α coefficient ranging from 0.82 to 0.92. Anxiety is considered as a state with
scores over 20.54 ± 10.56 for males and 23.3 ± 11.93 for females, and a trait for scores over
20.19 ± 8.89 for males and 24.99 ± 10.05 for females [27,28].

Emotion Regulation Questionnaire (ERQ), to separately assess cognitive reappraisal or
regulation before an emotional experience and expressive suppression after an emotional
experience. This test consists of 10 items: 6 items assess cognitive reappraisal, with a score
of 4.73 ± 1.03 for men and 4.85 ± 1.0 for women and a Cronbach’s α coefficient of 0.79, and
4 items assess expressive suppression, with a score of 3.80 ± 1.22 for men and 3.15 ± 1.24
for women and a Cronbach’s α coefficient of 0.75 [29,30].

Positive and Negative Affect Schedule (PANAS), to evaluate subject’s emotional
recognition of positive or negative affect, either as a trait or a state (trait or state positive
affect, trait or state negative affect). It consists of 20 items each for both trait and state. A
score of 30.23 ± 6.16 for males and 30.37 ± 6.08 for females denotes positive affect with a
Cronbach’s α coefficient of 0.87–0.89, and a score of 20.61 ± 6.54 for males and 22.69 ± 6.83
for females denotes negative affect with a Cronbach’s α coefficient of 0.89–0.91 [31,32].

2.3. Covariate Assessment

During a face-to-face interview, the following variables were collected: age, sex, body
mass index (BMI), background (if they were of urban or rural background), low socio-
economic status (collected by asking subjects their yearly income and comparing it with the
average Spanish salary), tertiary education (subjects were asked if they had completed a
given level of studies), physical activity (subjects were asked whether or not they engaged
in daily physical activity), smoking (subjects were asked if they had a daily smoking habit),
and dietary intake of alcohol and coffee/tea (subjects were asked if they had a daily intake
habit of both).

2.4. Statistical Analysis

Sample size was calculated based on the previously published study by Holroyd
et al. [12] in which differences in mean scores between CTTH patients and controls were
4.1 (pooled standard deviation (SD) = 6.5) for BDI and 10.7 (pooled SD = 9.8) on the Trait
Anxiety Scale of the STAI. To detect group differences with a significance level of 0.05
and a power of 0.80, 40 participants per group are necessary for BDI scores and only
14 participants per group for STAI scores. The final sample size was n = 80 (40 participants
per group).

Characteristics of cases and controls were described as means and standard deviations
(SDs) for continuous variables and percentages for categorical variables. Group compar-
isons were carried out using the Mann–Whitney test, Welch’s test, or Fisher’s exact test
as appropriate.

Adjusted mean scores of psychological variables for levels of categorical socio-demographic
variables were estimated and compared with analysis of variance. Associations between
psychological variables and continuous socio-demographic variables were assessed through
multivariate linear regression models.
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To estimate the association between CTTH and psychological status, we adjusted
a multivariate linear regression model for each psychological variable as the dependent
variable. These linear models included the presence of CTTH as an independent variable
and were adjusted by age, sex, and potential confounding variables to avoid any confusion
bias. Potential confounders were included in the model when they were associated with
CTTH or the dependent variable at a level of statistical significance of p < 0.25 [33] and
without multicollinearity.

All statistical tests were two-sided and p values < 0.05 were considered statistically
significant. All statistical analyses were conducted using Stata version 17.0 (StataCorp LLC,
College Station, TX, USA).

3. Results
3.1. Participants’ Characteristics

Table 1 shows the sociodemographic characteristics of the study sample (CTTH vs.
HC). We observed that patients with CTTH were older (50.6 years vs. 40.6 years; p < 0.001),
had higher BMI (26.9 Kg/m2 vs. 23.0 kg/m2; p < 0.001), did less daily physical activity
(17.5% vs. 52.5%; p = 0.002), had a lower educational level (15% vs. 70%; p < 0.001),
and consumed less alcohol (2.5% vs. 22.5%; p = 0.014) and coffee or tea (30.0% vs. 60%;
p = 0.013).

Table 1. Characteristics of CTTH patients and healthy controls.

Characteristic CTTH HC
p Value

n 40 40

Age (years) 50.6 (10.5) 40.6 (10.5) <0.001 a

Sex (% women) 87.5 67.5 0.059 c

Smoking (%) 10.0 17.5 0.518 c

Background (% urban) 75.0 82.5 0.586 c

Low socio-economic status (%) 30.0 22.5 0.612 c

Body Mass Index (kg/m2) 26.9 (4.4) 23.0 (2.2) <0.001 b

Physical activity (%) 17.5 52.5 0.002 c

Tertiary education (%) 15.0 70.0 <0.001 c

Dietary intake
Alcohol (%) 2.5 22.5 0.014 c

Coffee or tea (%) 30.0 60.0 0.013 c

Data given as mean (standard deviation) or %. Statistically significant results are shown in bold (p < 0.05). CTTH:
chronic tension-type headache. HC: healthy control. a Mann–Whitney test; b Welch’s test; c Fisher’s exact test.

3.2. Psychopathological Characteristics of the Participants

We observed, employing the same psychometric inventories, depression symptoms
in 40% of HC, practically all of them with mild intensity (35.5%); in the group of CTTH
patients, depression symptoms were observed in 72.5%, with mild (35%) or moderate
(25.5%) intensity. State anxiety symptoms were observed in 87.5% of the CTTH patients
and in 27.5% of HC; trait anxiety was observed in 75% of the CTTH patients and in 32.5%
of HC (Figure 1).

3.3. Socio-Demographic Characteristics Associated with Psychological Status

Tables 2 and 3 show the associations between socio-demographic variables and psy-
chological variables in the sample.
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Figure 1. Presence of anxiety (a) and level of depression (b). CTTH: chronic tension-type headache.
HC: healthy control.

Table 2. Adjusted a scores for Depression, State and Trait Anxiety, Cognitive Reappraisal and
Expressive Suppression by socio-demographic variables.

Psychological Variables

Socio-Demographic
Variables

Depression State Anxiety Trait Anxiety Cognitive
Reappraisal

Expressive
Suppression

Adjusted
Mean p b Adjusted

Mean p b Adjusted
Mean pb Adjusted

Mean p b Adjusted
Mean p b

Sex c

Men (n = 18) 12.0
0.915

23.2
0.138

24.4
0.785

4.2
0.560

4.8
<0.001Women (n = 62) 11.8 29.4 25.3 4.4 3.3

Background
Urban (n = 17) 11.6

0.629
27.7

0.726
24.1

0.162
4.5

0.203
3.5

0.421Rural (n = 63) 12.8 29.2 28.7 4.0 3.8

Tertiary education
Yes (n = 34) 7.6

0.001
20.8

0.001
21.5

0.037
4.5

0.708
3.1

0.011No (n = 46) 14.9 33.3 27.7 4.3 4.0

Low socio-economic
status

Yes (n = 21) 15.7
0.019

33.5
0.053

28.5
0.129

4.1
0.257

4.4
0.001No (n = 59) 10.4 26.0 23.9 4.5 3.3

Physical activity
Yes (n = 28) 9.2

0.069
23.3

0.054
21.4

0.051
5.1

0.001
3.2

0.079No (n = 52) 13.2 30.5 27.1 4.0 3.8

Smoking
Yes (n = 11) 11.9

0.980
28.2

0.967
23.7

0.672
5.0

0.132
4.0

0.312No (n = 69) 11.8 28.0 25.3 4.3 3.5

Alcohol intake
Yes (n = 10) 11.3

0.841
28.3

0.631
21.0

0.252
4.4

0.982
3.6

0.914No (n = 70) 11.9 25.8 25.7 4.4 3.6

Coffee or Tea intake
Yes (n = 36) 8.8

0.007
22.2

0.002
22.2

0.055
4.5

0.447
3.4

0.219No (n = 44) 14.3 32.8 27.5 4.3 3.8

Age (years) 0.129 d 0.152 e −0.112 d 0.464 e 0.222 d 0.065 e −0.007 d 0.618 e 0.049 d 0.001 e

Body Mass Index
(Kg/m2) 1.089 f <0.001 e 0.901 f 0.059 e 1.136 f 0.002 e −0.108 f 0.015 e 0.086 f 0.053 e

a Adjusted for age and sex; b F test; c Adjusted for age; d Coefficient of a linear regression model with sex as
covariate; e Student’s T-test; f Coefficient of a linear regression model with age and sex as covariate. Statistically
significant results are shown in bold (p < 0.05).
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Table 3. Associations of socio-demographic characteristics with scores for State/Trait Positive and
Negative Affect.

Psychological Variables

Socio-Demographic
Variables

State Positive Affect Trait Positive Affect State Negative Affect Trait Negative Affect

Adjusted
Mean a p b Adjusted

Mean a p b Adjusted
Mean a p b Adjusted

Mean a p b

Sex c

Men (n = 18) 28.4
0.999

29.6
0.337

20.0
0.339

20.7
0.617Women (n = 62) 28.4 31.6 22.2 19.8

Background
Urban (n = 17) 29.0

0.157
32.0

0.034
21.5

0.669
19.9

0.818Rural (n = 63) 26.0 27.8 22.5 20.3

Tertiary education
Yes (n= 34) 32.4

<0.001
33.3

0.039
17.8

0.001
18.4

0.109No (n = 46) 25.4 29.5 24.6 21.1

Low socio-economic
status

Yes (n = 21) 24.0
0.003

29.2
0.167

25.2
0.027

20.5
0.644No (n = 59) 29.9 31.8 20.5 19.8

Physical activity
Yes (n = 28) 32.2

0.002
33.4

0.048
19.3

0.065
19.8

0.909No (n = 52) 26.3 29.9 23.1 20.0

Smoking
Yes (n = 11) 25.9

0.264
32.2

0.616
22.0

0.916
21.2

0.498No (n = 69) 28.8 31.0 21.7 19.8

Alcohol intake
Yes (n = 10) 29.4

0.656
33.0

0.385
21.2

0.842
20.1

0.956No (n = 70) 28.2 30.9 21.8 19.9

Coffee or Tea intake
Yes (n = 36) 30.4

0.049
31.4

0.798
18.6

0.003
18.3

0.049No (n = 44) 26.7 30.9 24.3 21.3

Age (years) −0.126 d 0.114 e −0.091 d 0.217 e 0.045 d 0.592 e −0.010 d 0.881 e

Body Mass Index (Kg/m2) −0.309 f 0.215 e −0.373 f 0.106 e 0.619 f 0.018 e 0.626 f 0.002 e

a Adjusted for age and sex; b F test; c Adjusted for age; d Coefficient of a linear regression model with sex as
covariate; e Student’s t-test; f Coefficient of a linear regression model with age and sex as covariates. Statistically
significant results are shown in bold (p < 0.05).

Scores for depression (Table 2) were positively associated with low socio-economic
status (p = 0.019) and BMI (p = 0.007), and negatively associated with tertiary education
(p = 0.001) and coffee or tea intake (p = 0.007). State anxiety scores were inversely associated
with tertiary education (p = 0.001) and coffee or tea intake (p = 0.002). Low educational level
and BMI were directly associated with trait anxiety scores (p = 0.037 and p = 0.002, respec-
tively). We found higher scores for cognitive reappraisal among subjects who do physical
activity (p = 0.001) and those with lower BMI (p = 0.015). Scores for expressive suppression
were higher in men of older age (p < 0.001 and p = 0.001 respectively), subjects with low
socio-economic status (p = 0.001), and subjects without tertiary education (p = 0.001).

Concerning affect variables (Table 3) scores for state positive affect were positively
associated with tertiary education (p < 0.001), physical activity (p = 0.002) and coffee or tea
intake (0.049), and negatively associated with low socio-economic status (p = 0.003). Trait
positive affect scores were higher in subjects from urban areas (p = 0.034), and those who do
physical activity (p = 0.048) and with tertiary education (p = 0.039). Scores for state negative
affect were higher in subjects without tertiary education and daily coffee intake (p = 0.001
and p = 0.003, respectively), and with low socio-economic status and higher BMI (p = 0.027
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and p = 0.018, respectively). Finally, subjects without daily coffee intake and higher BMI
show higher scores for trait negative affect (p = 0.049 and p = 0.002, respectively).

3.4. Association between CTTH and Psychological Parameters

Table 4 shows associations between CTTH and psychological variables. It is observed
that patients with CTTH are more prone to depression (regression coefficient (Beta) = 5.46,
95% Confidence Interval (95% CI): 1.04–9.88), state and trait anxiety (Beta = 12.77, 95%
CI: 4.99–20.56 and Beta = 8.79, 95%CI: 2.29–15.30, respectively), and state negative af-
fect (Beta = 5.26, 95% CI: 0.88–9.64). We observed negative associations with cognitive
reappraisal and state positive affect, although only borderline significances were found
(p = 0.098 and p = 0.074, respectively).

Table 4. Associations (multivariate analysis a) between CTTH and psychological parameters.

Dependent Variable
Non-Standardized Regression

Coefficient for CTTH
(95% Confidence Interval)

p

Depression b 5.46
(1.04, 9.88) 0.016

State Anxiety b 12.77
(4.99, 20.56) 0.002

Trait Anxiety b,c 8.79
(2.29, 15.30) 0.009

Cognitive Reappraisal c,d −0.69
(−1.51, 0.13) 0.098

Expressive Suppression b 0.02
(−0.77, 0.81) 0.962

State Positive Affect b,c −3.82
(−8.02, 0.37) 0.074

Trait Positive Affect b,c −2.56
(−6.82, 1.69) 0.234

State Negative Affect b 5.26
(0.88, 9.64) 0.019

Trait Negative Affect 1.90
(−1.83, 5.64) 0.312

a Linear multivariate regression models adjusted by sex, age (years), tertiary education (dichotomous), body mass
index (Kg/m2), alcohol consumption (dichotomous), and coffee or tea consumption (dichotomous); b Additionally
adjusted by low socio-economic status (dichotomous); c Additionally adjusted by background (rural/urban);
d Additionally adjusted by smoking (dichotomous). Statistically significant results are shown in bold (p < 0.05).

4. Discussion

Even though CTTH patients in our study were not previously diagnosed with depres-
sive and/or anxiety disorders, we found a significant increase in depression and anxiety
symptoms as comorbid conditions compared to HC.

According to INE sources, the incidence of depression and anxiety in the general
Spanish population is 5.7 and 5.8%, respectively [18]. However, these numbers are sup-
posedly estimated following criteria of prevalence in patients who come to the psychiatric
consulting and, probably, the apparently healthy general population has a higher frequency
of these psychopathologies [34].

For this reason, we preferred to use BDI–II and STAI inventories to achieve a more
adequate assessment of depression and anxiety symptoms, both in CTTH patients and
in HC subjects, despite the fact that a diagnosis of previous depressive and/or anxiety
disorders was not present in either group. Thus, with this specific evaluation, we observed
higher symptoms of depression and anxiety in both the HC and CTTH groups than expected
by the INE [18] (Figure 1).

In the HC group, the prevalence of mild depression symptoms was estimated to
be 40%, whereas in CTTH subjects the prevalence was 72.5%, being mild in 37.5% and
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moderate in 25.5%; this implies that depression symptoms appear in CTTH almost twice as
frequently when compared to healthy subjects and that they are expressed with greater
severity. In the HC subjects, the presence of state and trait anxiety symptoms were observed
in 27.5% and 32.5%, respectively, while in CTTH subjects exhibited higher state and trait
anxiety traits (87.5% and 75.5%, respectively); therefore, patients with CTTH have anxiety
symptoms 2.5–3 times more frequently than healthy subjects. These findings have also been
previously reported by numerous authors, most of them using psychometric assessment
tests similar to those used in our study [9,11–13]. However, there are few references on
the possible condition of dysregulation in affective and emotional expression in these
patients [23] and if they do, they consider it not to be interrelated [35].

In our study we have assessed both the presence of depression and anxiety symptoms
as well as affective and emotional regulation in CTTH patients without a recognized
psychopathological disorder, considering that possible psycho-emotional disturbances
would be causal determinants and/or influence the course of this disorder [36,37]. We
observed that CTTH is associated not only with depression and anxiety, but also with a
negative affect state, which implies that these subjects tend to have an emotional situation
where emotions with a negative tendency predominate (such as anger, contempt, disgust,
guilt, fear) [38]. This fact has also been previously appreciated, considering that high levels
of negative thinking are associated with a greater emotional regulation deficit [23].

Repetitive negative thinking (whether ruminating on events that have already oc-
curred, uncertainty, or fear of an unknown future due to excessive worry) makes people
face situations with a greater state of anxiety and mood disturbance [39], reinforcing
pain [40,41]. However, less negative affect conditions imply situations of greater calmness
and serenity [31].

One of the main triggering and/or perpetuating factors in CTTH may be the influence
of a greater negative affect that these patients have [23,42]. In our study we have found an
increase in the negative state affect without a significant increase in the negative trait affect.
This is a singular finding and not well-explained since it should be expected that both trait
and state negative affects would be increased. This fact is not duly referenced by other
authors and could be due to the characteristics of our sample, as participants might be
without recognized chronic psychopathological conditions, or due to the limited number
of evaluated patients.

When in confirmed psychiatric disorders, the relationship between negative affect
and emotional dysregulation does not always occur, appearing in those individuals with
borderline personality disorder (BPD) but not in dysthymic [43]. BPD patients have more
frequent chronic headaches, and the inverse also holds [44].

A higher frequency of CTTH has been observed in patients with alexithymia (diffi-
culty differentiating emotions) [35], however these findings could be influenced by sample
characteristics, since it is not specified whether individuals in that study had a psychopatho-
logical disorder nor is it specified if they were receiving psychopharmacological or analgesic
treatment that could influence emotional dysregulation [45]. It should also be considered
that 55–70% of patients who come to the clinic due to headaches usually have a chronic use
of medication, and most of them have an overuse or abuse [46].

We also observed that CTTH patients have a lower level of positive affective state and
cognitive reappraisal. However, a larger sample would be necessary to assess whether
these findings have a definitive relevance.

CTTH patients usually do symptomatic management of their symptoms with fre-
quent consumption of psychoactive drugs due to anxiety, depression, and other psychiatric
comorbidities, as well as chronic overuse of analgesics for pain [47,48] without approach-
ing a global or multimodal physiopathological spectrum of the disease; this generates a
pharmacological dependence that influences the chronification and poor control of their
symptoms [49]. The use or overuse of psychoactive drugs and analgesics can alter affective
states acutely during intake, during withdrawal, or as a result of chronic use [50,51].
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Currently, the management of CTTH focuses especially on the symptomatic pharmaco-
logical treatment of pain, anxiety and depression comorbidity, and their repercussions (with
analgesics, anxiolytics and muscle relaxants, and antidepressants); it may also be associated
with other types of pharmacological and non-pharmacological options, such as: physio-
therapy (electrotherapy, myofascial trigger point treatment, cervical manipulation) [52–54],
psychological therapy (biofeedback, relaxation techniques) [55], or botulinum toxin [56],
with uncertain efficacy in the medium and long terms. We believe that re-education and
emotional support techniques that reinforce positive affect can contribute to a sustained
supportive benefit for these patients; it has been observed that it is possible to re-educate
negative thinking, and this implies better coping with pain, preventing pain chronification
and catastrophizing conditions [24,57–59].

An important implication of our findings is the need for adding or combining psycho-
logical interventions with the management of CTTH rather than pharmacotherapy alone
since a possible bidirectional relationship between CTTH and psychological comorbidities
could lead to more drug dependency in these patients. Nonpharmacological therapies such
as progressive muscle relaxation and deep breathing exercise have shown effectiveness in
regard to pain severity, frequency, and functional status among patients with CTTH [60].
Prospective studies are needed to confirm this bidirectional relationship. This study helps
in guiding a better management and treatment of CTTH, showing the importance of psy-
chological work directed at attitude, life perspective, and the ability to face situations in a
more positive and resolute way [24,57,59].

The present findings should be interpreted in the context of several limitations. First, it
is possible that the small sample size may have led to no significant differences being found.
Future studies with larger sample sizes and more data may support our results. Second,
the neuropsychological evaluation of the CTTH patients and HC subjects was done with
neuropsychological inventories and not by a psychiatric assessment, without considering
other possible neuropsychiatric comorbidities in them. Third, CTTH subjects who were
taking psychoactive drugs were not compared with those who were not; to assess the
differences between them, it would be of interest for following studies to compare the data
obtained in this analysis with other CTTH subjects with consumption of psychoactive drugs
and/or analgesics overuse and assess possible differences. Finally, we have not assessed
the severity of the headache and its possible relationship with neuropsychiatric symptoms.

The current study has several strengths, including that it was evaluating a special
sample without previous psychopathological diagnosis, psychopharmacological treatment,
or analgesic overuse or recent intake in order to consider their basal states without these
determinants. The diagnosis and selection were done by a neurologist with special experi-
ence in headaches, and psychometric data were collected, face-to-face, by a trained clinical
neuropsychologist. Consistent validation questionnaires in Spanish were used to assess the
symptoms of depression, anxiety, affective state, and emotional management, both in the
sample of CCTH and in the control group to obtain comparable results.

5. Conclusions

There is a high degree of association with depression and/or anxiety symptoms in
CTTH subjects despite the lack of previously diagnosed psychiatric disorders or psychophar-
macological intake and there is a high score of negative affectivity in them as a cause or
manifestation of these disturbances. The recognition of these comorbid and psycho-affective
disorders is essential to adapt the management of these patients for better control.

Author Contributions: Conceptualization, R.R.-G., S.R.R.-G., M.R.-A. and M.G.-B.; methodology,
R.R.-G., S.R.R.-G., M.R.-A. and M.G.-B.; formal analysis, M.G.-B.; investigation, R.R-G., S.R.R.-G.,
M.R.-A. and M.G.-B.; resources, R.R.-G.; S.R.R.-G., M.R.-A. and M.G.-B.; data curation, R.R-G. and
M.G.-B.; writing—original draft preparation, R.R.-G.; S.R.R.-G., M.R.-A. and M.G.-B.; writing—review
and editing, R.R-G.; S.R.R.-G., M.R.-A. and M.G.-B.; visualization, R.R.-G.; S.R.R.-G., M.R.-A. and
M.G.-B.; supervision, R.R.-G. and M.G.-B.; project administration, R.R.-G. and M.G.-B. All authors
have read and agreed to the published version of the manuscript.



J. Clin. Med. 2022, 11, 5090 10 of 12

Funding: This research received no external funding.

Institutional Review Board Statement: The study was approved by the Ethics Committee of the
University of Malaga (code number: S1033; date: 14 June 2010). All subjects participated voluntarily
and signed an informed consent form before inclusion. This study complies with the ethical criteria
defined in the Declaration of Helsinki of 2014 and Organic Act 3/2018, of 5 December, on the
Protection of Personal Data and Guarantee of Digital Rights.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding authors.

Conflicts of Interest: The authors declare no conflict of interest. The authors alone are responsible
for the content and writing of the article.

References
1. Raja, S.N.; Carr, D.B.; Cohen, M.; Finnerup, N.B.; Flor, H.; Gibson, S.; Keefe, F.J.; Mogil, J.S.; Ringkamp, M.; Sluka, K.A.; et al. The

revised International Association for the Study of Pain definition of pain: Concepts, challenges, and compromises. Pain 2020, 161,
1976–1982. [CrossRef] [PubMed]

2. Headache Classification Committee of the International Headache Society (IHS). The International Classification of Headache
Disorders, 3rd edition. Cephalalgia 2018, 38, 1–211. [CrossRef] [PubMed]

3. GBD 2016 Disease and Injury Incidence and Prevalence Collaborators. Global, regional, and national incidence, prevalence, and
years lived with disability for 328 diseases and injuries for 195 countries, 1990–2016: A systematic analysis for the Global Burden
of Disease Study 2016. Lancet 2017, 390, 1211–1259. [CrossRef]

4. Bendtsen, L.; Jensen, R. Tension-type headache: The most common, but also the most neglected, headache disorder. Curr. Opin.
Neurol. 2006, 19, 305–309. [CrossRef]

5. Linde, M.; Gustavsson, A.; Stovner, L.J.; Steiner, T.J.; Barré, J.; Katsarava, Z.; Lainez, J.M.; Lampl, C.; Lantéri-Minet, M.; Rastenyte,
D.; et al. The cost of headache disorders in Europe: The Eurolight project. Eur. J. Neurol. 2012, 19, 703–711. [CrossRef] [PubMed]

6. Chowdhury, D. Tension type headache. Ann. Indian Acad. Neurol. 2012, 15, S83–S88.
7. Nichols, V.P.; Ellard, D.R.; Griffiths, F.E.; Kamal, A.; Underwood, M.; Taylor, S.J.C. The lived experience of chronic headache: A

systematic review and synthesis of the qualitative literature. BMJ Open 2017, 7, e019929. [CrossRef]
8. Steiner, T.J.; Antonac, F.; Jensen, R.; Lainez, M.J.; Lanteri-Minet, M.; Valade, D. Recommendations for headache service organiza-

tion and delivery in Europe. J. Headache Pain 2011, 12, 419–426. [CrossRef]
9. Peñacoba-Puente, C.; Fernández-de-Las-Peñas, C.; González-Gutierrez, J.L.; Miangolarra-Page, J.C.; Pareja, J.A. Interaction

between anxiety, depression, quality of life and clinical parameters in chronic tension-type headache. Eur. J. Pain 2008, 12, 886–894.
[CrossRef]

10. Zebenholzer, K.; Lechner, A.; Broessner, G.; Lampl, C.; Luthringshausen, G.; Wuschitz, A.; Obmann, S.M.; Berek, K.; Wöber, C.
Impact of depression and anxiety on burden and management of episodic and chronic headaches—A cross-sectional multicentre
study in eight Austrian headache centres. J. Headache Pain 2016, 17, 15. [CrossRef]

11. Mongini, F.; Rota, E.; Deregibus, A.; Ferrero, L.; Migliaretti, G.; Cavallo, F.; Mongini, T.; Novello, A. Accompanying symptoms
and psychiatric comorbidity in migraine and tension-type headache patients. J. Psychosom. Res. 2006, 61, 447–451. [CrossRef]
[PubMed]

12. Holroyd, K.A.; Stensland, M.; Lipchik, G.L.; Hill, K.R.; O’Donnell, F.S.; Cordingley, G. Psychosocial correlates and impact of
chronic tension-type headaches. Headache 2000, 40, 3–16. [CrossRef]

13. Song, T.J.; Cho, S.J.; Kim, W.J.; Yang, K.I.K.; Yun, C.H.; Chu, M.K. Anxiety and Depression in Tension-Type Headache: A
Population-Based Study. PLoS ONE 2016, 11, e0165316. [CrossRef]

14. Beghi, E.; Bussone, G.; D’Amico, D.; Cortelli, P.; Cevoli, S.; Manzoni, G.C.; Torelli, P.; Tonini, M.C.; Allais, G.; De Simone, R.; et al.
Headache, anxiety and depressive disorders: The HADAS study. J. Headache Pain 2010, 11, 141–150. [CrossRef] [PubMed]

15. Zwart, J.A.; Dyb, G.; Hagen, K.; Ødegård, K.J.; Dahl, A.A.; Bovim, G.; Stovner, L.J. Depression and anxiety disorders associated
with headache frequency. The Nord-Trøndelag Health Study. Eur. J. Neurol. 2003, 10, 147–152. [CrossRef] [PubMed]

16. Gatchel, R.J.; Peng, Y.B.; Peters, M.L.; Fuchs, P.N.; Turk, D.C. The biopsychosocial approach to chronic pain: Scientific advances
and future directions. Psychol. Bull. 2007, 133, 581–624. [CrossRef]

17. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 5th ed.; American Psychiatric Publishing:
Washington, DC, USA, 2013.

18. Instituto Nacional de Estadística. Encuesta Europea de Salud en España. 2020. Available online: https://www.ine.es/prensa/
eese_2020.pdf (accessed on 10 July 2022).

19. Hu, T.; Zhang, D.; Wang, J.; Mistry, R.; Ran, G.; Wang, X. Relation between emotion regulation and mental health: A meta-analysis
review. Psychol. Rep. 2014, 114, 341–362. [CrossRef]

20. Kim, J.; Cho, S.J.; Kim, W.J.; Yang, K.I.; Yun, C.H.; Chu, M.K. Insomnia in tension-type headache: A population-based study. J.
Headache Pain 2017, 18, 95. [CrossRef]

http://doi.org/10.1097/j.pain.0000000000001939
http://www.ncbi.nlm.nih.gov/pubmed/32694387
http://doi.org/10.1177/0333102417738202
http://www.ncbi.nlm.nih.gov/pubmed/29368949
http://doi.org/10.1016/S0140-6736(17)32154-2
http://doi.org/10.1097/01.wco.0000227043.00824.a9
http://doi.org/10.1111/j.1468-1331.2011.03612.x
http://www.ncbi.nlm.nih.gov/pubmed/22136117
http://doi.org/10.1136/bmjopen-2017-019929
http://doi.org/10.1007/s10194-011-0320-x
http://doi.org/10.1016/j.ejpain.2007.12.016
http://doi.org/10.1186/s10194-016-0603-3
http://doi.org/10.1016/j.jpsychores.2006.03.005
http://www.ncbi.nlm.nih.gov/pubmed/17011351
http://doi.org/10.1046/j.1526-4610.2000.00001.x
http://doi.org/10.1371/journal.pone.0165316
http://doi.org/10.1007/s10194-010-0187-2
http://www.ncbi.nlm.nih.gov/pubmed/20108021
http://doi.org/10.1046/j.1468-1331.2003.00551.x
http://www.ncbi.nlm.nih.gov/pubmed/12603289
http://doi.org/10.1037/0033-2909.133.4.581
https://www.ine.es/prensa/eese_2020.pdf
https://www.ine.es/prensa/eese_2020.pdf
http://doi.org/10.2466/03.20.PR0.114k22w4
http://doi.org/10.1186/s10194-017-0805-3


J. Clin. Med. 2022, 11, 5090 11 of 12

21. Cooney, R.E.; Joormann, J.; Eugène, F.; Dennis, E.L.; Gotlib, I.H. Neural correlates of rumination in depression. Cogn. Affect. Behav.
Neurosci. 2010, 10, 470–478. [CrossRef]

22. Chuen Yee Lo, B.; Lau, S.; Cheung, S.H.; Allen, N.B. The impact of rumination on internal attention switching. Cogn. Emot. 2012,
26, 209–223. [CrossRef]

23. Haratian, A.; Amjadi, M.M.; Ghandehari, K.; Hatamian, H.; Kiani, S.; Habibi, M.; Aghababaei, Z.; Ataei, M. Emotion Regulation
Difficulties and Repetitive Negative Thinking in Patients with Tension Headaches and Migraine. Casp. J. Neurol. Sci. 2020, 6,
147–155.

24. Pulvers, K.; Hood, A. The role of positive traits and pain catastrophizing in pain perception. Curr. Pain Headache Rep. 2013, 17, 330.
[CrossRef] [PubMed]

25. Beck, A.T.; Steer, R.A.; Brown, G.K. Manual for the Beck Depression Inventory-II; Psychological Corporation: San Antonio, TX,
USA, 1996.

26. Sanz, J.; Perdigón, A.L.; Vázquez, C. The Spanish adaptation of Beck’s Depression Inventory–II (BDI–II): 2. Psychometric
properties in the general population. Clínica Y Salud 2003, 14, 249–280.

27. Spielberger, C.; Gorsuch, R.; Lushene, R. STAI Manual for the State-Trait Anxiety Inventory; Consulting Psychologist Press: Palo
Alto, CA, USA, 1970.

28. Spielberger, C.; Gorsuch, R.; Lushene, R. Cuestionario de Ansiedad Estado-Rasgo. Manual, 4th ed.; TEA Ediciones SA: Madrid,
Spain, 1993.

29. Gross, J.J.; John, O.P. Individual differences in two emotion regulation processes: Implications for affect, relationships, and
well-being. J. Pers. Soc. Psychol. 2003, 85, 348–362. [PubMed]

30. Cabello, R.; Salguero, J.M.; Fernández-Berrocal, P.; Gross, J.J. A Spanish adaptation of the Emotion Regulation Questionnaire. Eur.
J. Psychol. Assess. 2013, 29, 234–240.

31. Watson, D.; Clark, L.A.; Tellegen, A. Development and validation of brief measures of positive and negative affect: The PANAS
scales. J. Pers. Soc. Psychol. 1988, 54, 1063–1070. [CrossRef]

32. Sandín, B.; Chorot, P.; Lostao, L.; Joiner, T.E.; Santed, M.A.; Valiente, R.M. Escalas PANAS de Afecto Positivo y Negativo:
Validación factorial y convergencia estructural. Psicothema 1999, 11, 37–51.

33. Hosmer, D.W.; Lemeshow, S.; Sturdivant, R.X. Applied Logistic Regression, 3rd ed.; John Wiley & Sons: Hoboken, NJ, USA, 2013.
34. Heckman, B.D.; Holroyd, K.A. Tension-type headache and psychiatric comorbidity. Curr. Sci. Inc. 2006, 10, 439–447. [CrossRef]
35. Yücel, B.; Kora, K.; Ozyalçín, S.; Alçalar, N.; Ozdemir, O.; Yücel, A. Depression, automatic thoughts, alexithymia, and assertiveness

in patients with tension-type headache. Headache 2002, 42, 194–199. [CrossRef]
36. Koechlin, H.; Coakley, R.; Schechtery, N.; Werner, C.; Kossowsky, J. The role of emotion regulation in chronic pain: A systematic

literature review. J. Psychosom. Res. 2018, 107, 38–45. [CrossRef] [PubMed]
37. Salomons, T.V.; Nusslock, R.; Detloff, A.; Johnstone, T.; Davidson, R.J. Neural emotion regulation circuitry underlying anxiolytic

effects of perceived control over pain. J. Cogn. Neurosci. 2015, 27, 222–233. [CrossRef] [PubMed]
38. Watson, D.; Clark, L.A.; Tellegen, A. Desarrollo y validación de medidas breves de afecto positivo y negativo: Las escalas PANAS.

Rev. Pers. Y Psicol. Soc. 1988, 54, 1063–1070. [CrossRef]
39. Gross, J.J. Antecedent- and response-focused emotion regulation: Divergent consequences for experience, expression, and

physiology. J. Pers. Soc. Psychol. 1998, 74, 224–237. [CrossRef] [PubMed]
40. Thompson, T.; Keogh, E.; French, C.C.; Davis, R. Anxiety sensitivity and pain: Generalisability across noxious stimuli. Pain 2008,

134, 187–196. [CrossRef] [PubMed]
41. Esteve, M.R.; Camacho, L. Anxiety sensitivity, body vigilance and fear of pain. Behav. Res. Ther. 2008, 46, 715–727.
42. Wang, J.; Huang, Q.; Li, N.; Tan, G.; Chen, L.; Zhou, J. Triggers of migraine and tension-type headache in China: A clinic-based

survey. Eur. J. Neurol. 2013, 20, 689–696. [CrossRef]
43. Bradley, B.; DeFife, J.A.; Guarnaccia, C.; Phifer, J.; Fani, N.; Ressler, K.J.; Westen, D. Emotion dysregulation and negative affect:

Association with psychiatric symptoms. J. Clin. Psychiatry 2011, 72, 685–691. [CrossRef]
44. Saper, J.R.; Lake, A.E. Borderline Personality Disorder and the Chronic Headache Patient: Review and Management Recommen-

dations. Headache 2008, 42, 663–674. [CrossRef]
45. Lutz, J.; Gross, R.T.; Vargovichb, A.M. Difficulties in emotion regulation and chronic pain-related disability and opioid misuse.

Addict. Behav. 2018, 87, 200–205. [CrossRef]
46. Rapoport, A.; Stang, P.; Gutterman, D.L.; Cady, R.; Markley, H.; Weeks, R.; Saiers, J.; Fox, A.W. Analgesic rebound headache in

clinical practice: Data from a physician survey. Headache 1996, 36, 14–19. [CrossRef]
47. Da Silva, A.N.; Lake, A.E. 3rd. Clinical aspects of medication overuse headaches. Headache 2014, 54, 211–217. [CrossRef] [PubMed]
48. Schnider, P.; Aull, S.; Feucht, M.; Mraz, M.; Travniczek, A.; Zeiler, K.; Wessely, P. Use and abuse of analgesics in tension-type

headache. Cephalalgia 1994, 14, 162–167. [CrossRef] [PubMed]
49. Nauser, J.W.; Nelson, C.I.; Gross, R.T.; Vargovich, A.M. Pain Experiences and Their Relation to Opioid Misuse Risk and Emotion

Dysregulation. Pain Res. Manag. 2020, 2020, 7234625. [CrossRef] [PubMed]
50. Baker, T.B.; Japuntich, S.J.; Hogle, J.M.; McCarthy, D.E.; Curtin, J.J. Pharmacologic and Behavioral Withdrawal from Addictive

Drugs. Curr. Dir. Psychol. Sci. 2006, 15, 232–236. [CrossRef]
51. Koob, G.F.; Le Moal, M. Drug abuse: Hedonic homeostatic dysregulation. Science 1997, 278, 52–58. [CrossRef]

http://doi.org/10.3758/CABN.10.4.470
http://doi.org/10.1080/02699931.2011.574997
http://doi.org/10.1007/s11916-013-0330-2
http://www.ncbi.nlm.nih.gov/pubmed/23512722
http://www.ncbi.nlm.nih.gov/pubmed/12916575
http://doi.org/10.1037//0022-3514.54.6.1063
http://doi.org/10.1007/s11916-006-0075-2
http://doi.org/10.1046/j.1526-4610.2002.02051.x
http://doi.org/10.1016/j.jpsychores.2018.02.002
http://www.ncbi.nlm.nih.gov/pubmed/29502762
http://doi.org/10.1162/jocn_a_00702
http://www.ncbi.nlm.nih.gov/pubmed/25208742
http://doi.org/10.1037/0022-3514.54.6.1063
http://doi.org/10.1037/0022-3514.74.1.224
http://www.ncbi.nlm.nih.gov/pubmed/9457784
http://doi.org/10.1016/j.pain.2007.04.018
http://www.ncbi.nlm.nih.gov/pubmed/17532572
http://doi.org/10.1111/ene.12039
http://doi.org/10.4088/JCP.10m06409blu
http://doi.org/10.1046/j.1526-4610.2002.02156.x
http://doi.org/10.1016/j.addbeh.2018.07.018
http://doi.org/10.1046/j.1526-4610.1996.3601014.x
http://doi.org/10.1111/head.12223
http://www.ncbi.nlm.nih.gov/pubmed/24116964
http://doi.org/10.1046/j.1468-2982.1994.1402162.x
http://www.ncbi.nlm.nih.gov/pubmed/8062356
http://doi.org/10.1155/2020/7234625
http://www.ncbi.nlm.nih.gov/pubmed/33224363
http://doi.org/10.1111/j.1467-8721.2006.00442.x
http://doi.org/10.1126/science.278.5335.52


J. Clin. Med. 2022, 11, 5090 12 of 12

52. Do, J.K.; Kwon, D.R. Efficacy of cranial microcurrent stimulation in patients with tension-type headache: A prospective,
randomised, double-blinded, sham-controlled clinical trial. Int. J. Clin. Pr. 2021, 75, e14437. [CrossRef]

53. Cumplido-Trasmonte, C.; Fernández-González, P.; Alguacil-Diego, I.M.; Molina-Rueda, F. Manual therapy in adults with tension-
type headache: A systematic review. Terapia manual en adultos con cefalea tensional: Revisión sistemática. Neurologia 2021, 36,
537–547. [CrossRef]

54. Fernández-de-Las-Peñas, C.; Florencio, L.L.; Plaza-Manzano, G.; Arias-Buría, J.L. Clinical Reasoning Behind Non-Pharmacological
Interventions for the Management of Headaches: A Narrative Literature Review. Int. J. Environ. Res. Public Health 2020, 17, 4126.
[CrossRef] [PubMed]

55. Lee, H.J.; Lee, J.H.; Cho, E.Y.; Kim, S.M.; Yoon, S. Efficacy of psychological treatment for headache disorder: A systematic review
and meta-analysis. J. Headache Pain 2019, 20, 17. [CrossRef]

56. Freund, B.; Rao, A. Efficacy of Botulinum Toxin in Tension-Type Headaches: A Systematic Review of the Literature. Pain Pr. 2019,
19, 541–551. [CrossRef]

57. Roditi, D.; Robinson, M.E.; Litwins, N. Effects of coping statements on experimental pain in chronic pain patients. J. Pain Res.
2009, 2, 109–116. [CrossRef] [PubMed]

58. Thorn, B.E.; Pence, L.B.; Ward, L.C.; Kilgo, G.; Clements, K.L.; Cross, T.H.; Davis, A.M.; Tsui, P.W. A randomized clinical trial
of targeted cognitive behavioral treatment to reduce catastrophizing in chronic headache sufferers. J. Pain 2007, 8, 938–949.
[CrossRef] [PubMed]

59. Wenzel, A. Cognitive reappraisal. In Process Based CBT. The Science and Core Clinical Competencies of Cognitive Behavioral Therapy;
Hayes, S.C., Hofmann, S.G., Eds.; New Harbinger Publications, Inc: Oakland, CA, USA, 2008; pp. 325–337.

60. Gopichandran, L.; Srivastsava, A.K.; Vanamail, P.; Kanniammal, C.; Valli, G.; Mahendra, J.; Dhandapani, M. Relaxation and Deep
Breathing Exercise on Pain, Disability, and Sleep Among Patients with Chronic Tension-Type Headache. Holist. Nurs. Pract. 2021.
ahead of print. [CrossRef] [PubMed]

http://doi.org/10.1111/ijcp.14437
http://doi.org/10.1016/j.nrl.2017.12.004
http://doi.org/10.3390/ijerph17114126
http://www.ncbi.nlm.nih.gov/pubmed/32527071
http://doi.org/10.1186/s10194-019-0965-4
http://doi.org/10.1111/papr.12773
http://doi.org/10.2147/JPR.S6357
http://www.ncbi.nlm.nih.gov/pubmed/21197299
http://doi.org/10.1016/j.jpain.2007.06.010
http://www.ncbi.nlm.nih.gov/pubmed/17690017
http://doi.org/10.1097/HNP.0000000000000460
http://www.ncbi.nlm.nih.gov/pubmed/34054116

	Introduction 
	Materials and Methods 
	Study Design and Participants Selection 
	Psychological Status Measurement 
	Covariate Assessment 
	Statistical Analysis 

	Results 
	Participants’ Characteristics 
	Psychopathological Characteristics of the Participants 
	Socio-Demographic Characteristics Associated with Psychological Status 
	Association between CTTH and Psychological Parameters 

	Discussion 
	Conclusions 
	References

