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Abstract

Purpose The present study compared psychological factors (i.e., alexithymia, somatization, pain catastrophizing (PC), anxi-
ety, and depression) and QOL for headache patients and headache-free individuals, and examined whether somatization and
PC mediate the relationship between alexithymia and headache impact in headache patients.

Methods Study participants consisted of 123 headache patients from an outpatient clinic at a university hospital and 124
headache-free individuals in Daegu, Korea. The survey employed the somatization and anxiety subscales of the Symptom
Checklist-90-revised, the Patient Health Questionnaire-9, Pain Catastrophizing Scale, Toronto Alexithymia Scale, Short-
Form Health survey-8 (SF-8), and the Headache Impact Test-6.

Results Headache patients showed a higher level of all psychological factors and lower level of two summary scores (physi-
cal and mental health) as well as the seven dimensions of the SF-8 compared with headache-free individuals. Examination
employing the SPSS Process macro found that the direct effect of alexithymia on headache impact was not significant after
controlling for somatization and PC. The total indirect effects of alexithymia on headache impact were significant without
anxiety and depression as covariates with the significant indirect effects of alexithymia on headache impact via somatiza-
tion or via PC as well as via somatization and PC. However, after controlling for anxiety and depression, PC was the only
significant pathway through which alexithymia was related to headache impact.

Conclusions Headache patients may benefit from interventions aiming at improving psychological factors in order to improve
the functioning and QOL of headache patients.

Keywords Migraine - Tension-type headache - Somatization - Pain catastrophizing - Quality of life - Headache impact -
Alexithymia

Abbreviations PC Pain catastrophizing
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physical and emotional problems as well as in bodily pain
compared to the norm [3]. The psychological burden of the
disease is also considerable in 65.9% of patients with chronic
migraines from the community setting and 83.7% of those
diagnosed with chronic migraines from the headache center
having psychiatric diagnoses [4].

Previous studies suggest that in addition to sociodemo-
graphic (e.g., age) and clinical characteristics (e.g., fre-
quency and duration of pain, pain severity, duration) [2, 5],
psychological factors play a significant role in the degree
to which headache impacts overall functioning or QOL in
individuals.

Alexithymia is a psychological factor that has received
considerable attention, and it refers to difficulties in distin-
guishing various emotions, and describing emotions, and
having a restricted imagination, as well as a tendency toward
externally oriented rather than toward internally oriented
thinking [6]. Studies have suggested its association with
various psychiatric illnesses such as somatoform disorder
and depression [7] and physical health problems such as
medically unexplained symptoms [8] and chronic tension
headaches [9]. In fact, previous findings suggest that alex-
ithymia appears to be higher in headache patients than in
headache-free individuals [10—-12], and for example, patients
who had chronic headache without known organic causes
were more alexithymic than either headache patients with
known organic causes or healthy individuals [11]. Moreover,
alexithymia was negatively associated with QOL in women
with migraines [13], as well as higher pain intensity and
interference in chronic pain patients [14]. Also, a high level
of headache impact measured by Headache Impact Test-6
(HIT-6) was significantly associated with poor QOL [15].

As noted, previous studies suggest that a high level of
alexithymia in headache patients was associated with poor
outcomes. However, the potential pathways or mechanisms
through which alexithymia may influence these outcomes,
such as headache impact, are under-studied.

Previously observed associations of alexithymia with
somatization and pain catastrophizing, which are factors
known to be related to QOL and headache-related dis-
ability [16, 17] indicate possible mediating pathways.
Above all, somatization, generally defined as the experi-
ence of somatic symptoms that are “not explained by a
general medical condition” [18], may mediate the alex-
ithymia—headache impact relationship. In fact, a sys-
tematic review suggests a small-to-moderate relation-
ship between alexithymia and somatization, and found
that individuals with somatoform disorder or functional
somatic syndromes were more alexithymic compared to
healthy controls, with moderate to large effect sizes [19].
This relationship was also confirmed in headache patients,
and in a study of non-organic chronic headache patients,
91.4% of participants in somatizers had alexithymia, as
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compared to 28.6% of non-somatizers [11]. Moreover, the
relationship between somatization and headache impact
was observed, and greater somatic symptom prevalence
and severity was related to severe headache-related dis-
ability in a study with 1032 women with headache [17].
Similarly, somatic symptoms were related to chronicity
and greater severity of headache as well as to anxiety or
depression in headache patients [20].

Pain catastrophizing (PC), defined as “an exaggerated
negative orientation to actual or anticipated pain” (p. 32)
[21], is another potential psychological factor that might
mediate the relationship between alexithymia and head-
ache impact. A positive correlation between alexithymia
and PC was observed in individuals with fibromyalgia [22]
and patients with chronic pain [23] as well as in university
students [24]. Also, prior findings suggest the role of PC in
determining the impact of pain on functioning in headache
patients. For instance, PC was associated with an impaired
functioning and QOL for severe migraine patients [16], and
it was related to greater pain-related interference as well as
severity of headache pain [25]. Higher PC was also associ-
ated with higher HIT-6 scores and a lower level of head-
ache management self-efficacy in women with migraine
[26]. Similarly, catastrophizing along with pain self-efficacy
(e.g., pain management, coping with symptoms, and physi-
cal functioning) accounted for the relationship between alex-
ithymia and physical impairment in chronic myofascial pain
[27], and mediated the relationship between alexithymia and
physical symptoms in asthmatic patients [28].

These findings suggest that somatization and PC might
also act as potential mediators in the relationship between
alexithymia and headache impact in patients with headache.
However, while previous studies examined the relationship
between alexithymia and headache-related outcomes, the
potential mechanisms by which alexithymia may influence
headache-related outcomes such as headache impact are
under-studied. An understanding of the mediators of the
alexithymia—headache impact relationship may allow clini-
cians to identify effective and feasible intervention targets
for patients with headache to reduce the negative influence
of alexithymia on headache-related outcomes, thereby
improving the overall QOL for these patients.

Thus, the aims of the present study are to (1) compare the
level of alexithymia, somatization, PC, and QOL between
headache patients and healthy controls; and (2) to examine
the mediating role of somatization and PC in the relation-
ship between alexithymia and headache impact for headache
patients. Based on the previous findings that the association
of alexithymia with pain interference and catastrophizing
became non-significant after controlling for anxiety and
depression in chronic pain [23], and the well-established
association of psychological comorbidity with headache
impact [29], the mediating role of somatization and PC was
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examined both with and without anxiety and depression as
covariates.

Methods
Participants and procedures

A case—control study was carried out as part of a hospital-
based study that examined the impact of psychiatric and psy-
chosocial problems on primary headache. We consecutively
recruited patients with migraine or tension-type headache
who visited an outpatient clinic in the Department of Neu-
rology at Kyungpook National University Hospital from
September 2012 to March 2013. During the study period,
eligible patients were identified through a review of medical
records. Research staff approached these patients when they
visited an outpatient clinic in the Department of Neurology
and explained the purpose and procedure of the survey. A
diagnosis of migraine was determined based on the Inter-
national Classification of Headache Disorders, second edi-
tion (ICHD-2) [30]. Patients aged between 13 and 70 years
were included. Patients were excluded if they had illiteracy,
mental retardation, serious medical, neurological or psychi-
atric disorders, and alcohol or drug abuse that prevented
them from cooperating with the study. Of 148 patients who
visited our clinic, 25 were excluded from this study due to
refusal to participate (n=11), probable primary headache
(n=8), serious medical or neurological disorders (n=3),
age older than 70 years (n=2), and illiteracy (n=1). Finally,
123 patients were eligible for this study. Of them, 91 patients
were suitable for the diagnosis of migraine and 32 patients
were appropriate for the diagnosis of tension-type headache.
Upon the completion of patient recruitment, we recruited
age- and sex-matched healthy controls without headache
using convenience sampling, and 124 healthy controls were
recruited. They were university students, office workers,
teachers, and hospital employees.

Eligible subjects who agreed to participate in the study
completed self-reported questionnaires on their visit to out-
patient clinic. The study was approved by the institutional
review board of Kyungpook National University Hospital.
Written informed consent was obtained from all participants.

Measures

Alexithymia was assessed using the Korean version of
the 20-item Toronto Alexithymia Scale (TAS-20) [31].
The TAS-20 is composed of three subscales: difficulty
describing feelings (5); difficulty in identifying feelings
(7); and externally oriented thinking (8). The participants
rated each item using a 5-point Likert scale (1= “strongly
disagree” to 5= “strongly agree”), and five items were

negatively keyed. The total score ranges from 20 to 100,
and a higher score denotes a higher level of alexithymia.
Cronbach’s alpha of the Korean version of the TAS-20 was
0.76 for the total scale.

Somatization and anxiety were assessed by respective
subscales from the Korean version of the Symptom Check-
list-90-revised (SCL-90-R): somatization (12 items) and
anxiety (10 items) [32]. Participants rated each item on
a five-point scale (O="‘not at all’ —4="‘extremely’), with
higher score indicating a higher level of somatization
(range 0-48) and anxiety (range 0-40). Cronbach’s a for
somatization and anxiety subscale of SCL-90-R were 0.85
and 0.90, respectively.

Pain catastrophizing (PC) was measured utilizing the
Pain Catastrophizing Scale (PCS) [33]. The PCS com-
prises three subscales: helplessness (6); magnification (3);
and rumination (4). Participants indicated the degree to
which they experienced 13 pain-related thoughts or feel-
ings on a five-point Likert scale (0 = ‘not at all’ — 4 =
‘all the time’). The score ranges from 0 to 52, with higher
scores indicating a higher PC tendency. Cronbach’s o for
Korean version of PCS was 0.93 for the total scale [33].

Depression was assessed according to the Korean ver-
sion of Patient Health Questionnaire (PHQ-9) [34]. Nine
major symptoms of depression were rated on a four-point
scale ranging from O (‘not at all’) to 3 (‘nearly every day’)
encompassing the prior two weeks, with total scores rang-
ing from O to 27. Higher scores denote more severe depres-
sive symptoms. The Korean version of the PHQ-9 has been
validated in patients with migraine [34]. A cutoff score of
7 has been suggested as a score for differentiating MDD.
Cronbach’s a for the Korean PHQ-9 was 0.89.

Quality of life was measured using the Short-Form
Health survey (SF-8: 4-week recall) [35]. The SF-8
assesses eight dimensions of health: general health, physi-
cal functioning, role physical, bodily pain, vitality, social
functioning, mental health, and role emotional. SF-8 also
determines two summary scores, i.e., physical component
score (PCS) and mental component score (MCS). Scores
for each item as well as summary scores range from 0
to 100, with higher scores indicating better status in the
respective dimension. Cronbach’s a for the total scale was
0.84.

Headache impact was assessed utilizing the Korean ver-
sion of the Headache impact test-6 (HIT-6) [36]. The HIT-6
contains six items assessing pain, social functioning, role
functioning, cognitive functioning, psychological distress,
and vitality. Participants rated each item on a five-point scale
(from ‘never’ to ‘always’), resulting in a total between 6
(never) and 13 (always) points in each category. The total
score of HIT-6 ranges between 36 and 78. Four categories
of headache impact were employed: little or no impact (49
or less), some impact (50-55), substantial impact (56-59),
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and severe impact (60-78) [37]. Cronbach’s a of the Korean
version of the HIT-6 was 0.85 [36].

Questions regarding demographic and socioeconomic
data were also included. For clinical data, we asked patients
for family history of headache, psychiatric history, concur-
rent medical disease, headache days, and headache intensity.
Headache days refer to a calendar day of headache in the
preceding month. Headache intensity was assessed by the
visual analog scale (VAS). Average headache intensity in
the preceding month and headache intensity at the time of
survey completion were measured and denoted as VAS
and VAS ., respectively.

avg

Statistical analyses

To examine whether the three groups (i.e., healthy controls,
migraine, and tension-type headache) differ in terms of
sociodemographic and clinical variables, Chi-square tests,
t tests, and analyses of variance were conducted. Analysis
of covariance (ANCOVA) was performed to compare the
study variables across three groups, and when there were
significant differences between the groups, post hoc tests
(i.e., Fisher’s least significant differences, or LSD) were per-
formed to determine which specific groups differed. Pear-
son correlation analysis was conducted to examine inter-
correlations among study variables in headache patients.
To test whether somatization and PC mediate the relation-
ship between alexithymia and headache impact in headache
patients, we tested a multiple mediation model in which

alexithymia is hypothesized to influence the impact of head-
ache through its association with mediators (somatization
and PC) [38]. Specifically, three indirect paths are possible
(see Fig. 1): (1) through somatization (a,b,); (2) through
somatization and PC (a,d,;b,); and (3) through PC (a,b,).
To test the significance of indirect effects, the Preacher and
Hayes’ bootstrapping method [39] was used. All statistical
analyses were performed using the Statistical Package for
the Social Sciences (SPSS 21) version for Windows [40].

Results

Demographic, socioeconomic, and clinical
characteristics across three groups

Demographic, socioeconomic, and clinical characteristics
of participants across three groups (healthy control, patients
with migraine, and those with tension-type headache) are
shown in Table 1. Examination of the sociodemographic
variables across three groups showed that age and education
level differed significantly. The mean age of tension-type
headache patients (M =44.7, SD=14.7) was higher than that
of the other two groups (M =35.0, SD=1.3 for migraine;
M=37.2, SD=12.4 for healthy controls) [F, ,44y=7.078,
p <.001]. Regarding education, the rate of college or univer-
sity level education was higher in the healthy control group
compared with patients with migraines or tension-type
headaches. The rate of high school education was higher

Fig. 1 The mediating role
of somatization and pain S .. dy;=.509"" Pain
ca'tastrophizing in.the re'lation- omatization catastrophizing
ship between alexithymia and
headache impact a=210""
=3907 b=217"
Alexithymia ; Headache Impact
¢'=-.043

A Mediation model without anxiety and depression as covariates

Alexithymia

dy =467 .
A4 Somatization Pam. .
g catastrophizing
,=350" b,=.206"
- Headache Impact
¢ =-.061

B Mediation model with anxiety and depression as covariates
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Table 1 Demographic, socioeconomic, and clinical characteristics between headache patients and healthy controls

Variables Healthy controls Headache patients (N=123) PIF P

(N=124)

Total Migraine Tension-type head-
(n=91) ache (n=32)

Number (%) or mean (SD) N (%) or M (SD) N (%) or M (SD) N (%) or M (SD)

Demographic and socioeconomic variables

Age 37.2 (12.4) 37.5(13.4) 35.0(1.3) 44.7 (14.7) 7.078 .001

Sex
Male 25 (20.2) 24 (19.5) 16 (17.6) 8 (25.0) .835 .659
Female 99 (79.8) 99 (80.5) 75 (82.4) 24 (75.0)

Marital status
Not married 61 (48.8) 64 (52.0) 48 (52.7) 16 (50.0) 271 873
Married 63 (51.6) 59 (48.0) 43 (47.3) 16 (50.0)

Living status
Family or relatives 111 (89.5) 105 (85.4) 79 (86.8) 26 (81.3) 1.637 441
Alone 13 (10.5) 18 (14.6) 12 (13.2) 6 (18.8)

Religion
No 60 (48.4) 54 (43.9) 39 (42.9) 15 (46.9) .654 721
Yes 64 (51.6) 69 (56.1) 52 (57.1) 17 (53.1)

Education
Less than high school 11 (8.9)* 23 (18.7) 10 (11.0)* 13 (40.6)° 41.211 .000
High school 20 (16.1)* 44 (35.8) 37 (40.7)° 7 (21.9)*°
College/university 93 (78.0)* 56 (45.5) 44 (48.4)° 12 (37.5)°

Household income (KRW)/month
Under 2 million 76 (61.3) 87 (70.7) 65 (71.4) 22 (68.8) 3919 417
2 ~Up to 4 million 38 (30.6) 32 (26.0) 23 (25.3) 9 (28.1)
Above 4 million 10 (8.1) 4(3.3) 3(3.3) 1(3.1)

Clinical variables

Family history of headache
No 68 (55.3) 48 (52.7) 20 (62.5) 911 410
Yes 55 (44.7) 43 (47.3) 12 (37.5)

Psychiatric history
No 97 (78.9) 74 (81.3) 23 (71.9) 1.267 315
Yes 26 (21.1) 17 (18.7) 9 (28.1)

Concurrent medical disease
No 92 (74.8) 75 (82.4) 17 (53.1) 10.776 .002
Yes 31(12.6) 16 (17.6) 15 (46.9)

Headache days
1-2 days 22 (18.0) 21 (23.3)* 1(3.1)° 13.047 .005
2-5 days 29 (23.8) 24 (26.7) 5(15.6)
5-10 days 21(17.2) 16 (17.8) 5(15.6)
Over 11 days 50 (41.0) 29 (32.2)* 21 (65.6)°

VAS,," 5.72.2) 5.72.2) 55@2.1) 321 572

VAS, o’ 2.4 (2.26) 2.2(2.3) 3.12.1) —2.048 .043

KRW Korean Won; VAS visual analog scale
Superscript letters indicate the significant results of comparison of column proportions with Bonferroni methods
# Average headache intensity in the preceding month

“Headache intensity at the time of survey completion
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in migraine patients than the healthy control group, and
the rate of less than a high school education was higher in
tension-type headache patients than the other two groups
(4y=41.211, p<.001).

Examination of the clinical variables between patients
with migraines and those with tension-type headaches
showed that the two groups differed in the rate of comorbid
internal disease, headache days, and VAS, . The rate of
comorbid medical disease was significantly higher in the
tension-type headache group (46.9%) than in the migraine
group (17.6%)()(2(1)= 10.776, p <.001). The percentage of
patients who had 1-2 headache days in the past month was
higher in the migraine group (23.3%) compared with the
tension-type group (3.1%), and the percentage of patients

who experienced headaches in excess of 11 days was higher
in the tension-type group (65.6%) than in the migraine
group (32.2%) (;(2(3)= 13.047, p <. 01). VAS, ., was higher
in the tension-type group (M =3.1, SD=2.1) as compared
to the migraine group (M =2.2, SD=2.3) ( (15;, = —2.048,
p<.05).

Study variables across three groups

The main study variables across the three groups were exam-
ined using ANCOVA. Age and education, which showed
significant group differences, were entered as covariates
(Table 2). As HIT-6 scores were compared between the
two headache groups, clinical variables (comorbid medical

Table 2 Differences in psychological variables among three groups

b

Variable Healthy control? Migraine Tension-type F P n Post hoc
(n=124) (n=91) headache®
(n=32)
M (SE) M (SE) M (SE)

TAS-20 45.3 (1.0) 49.0 (1.1) 54.2 (1.9) 8.919 .000 .069 a<b<c
Difficulty identifying feelings 13.1(.5) 15.0 (.6) 17.07 (1.1) 5.830 .003 .046 a<b,c
Difficulty describing feelings 11.8 (.4) 12.7 (.4) 14.3 (.7) 5.162 .006 .041 a,b<c
Externally orientated thinking 20.5 (.3) 21.2 (4) 22.7 (.7) 4.249 .015 .034 a<c

SCL-90-R, somatization 7.2 (.6) 13.0 (.7) 13.1(1.3) 20.339 .000 145 a<b,c

PCS 8.0 (1.0) 229 (1.1) 19.5 (2.0) 50.091 .000 294 a<b,c
Rumination 34(4) 9.2 (.5) 8.5(.8) 50.101 .000 .293 a<b,c
Magnification 2.3(.3) 49(.3) 4.8 (.5) 22.700 .000 159 a<b,c
Helplessness 2.3(4) 8.9 (.5 6.3(.9) 51.957 .000 .300 a<c<b

SCL-90-R, anxiety 5.9 (.6) 9.1 (.7) 9.6 (1.2) 7.282 .001 .057 a<b,c

PHQ-9 5.5(.5) 8.0 (.5) 8.6 (.9) 8.275 .000 .065 a<b,c

SF-8
Physical 49.3 (\7) 40.5 (.8) 412 (1.4) 38.079 .000 239 b,c<a
Mental 49.2 (.9) 43.7 (1.0) 42.2 (1.8) 10.870 .000 .082 b,c<a
General health 44.3 (.6) 374 (.7) 36.3 (1.2) 36.617 .000 232 b,c<a
Physical functioning 49.0 (.6) 45.1(7) 473 (1.2) 9.807 .000 .075 b<a
Role physical 50.0 (.7) 43.6 (.8) 43.2 (1.3) 23.592 .000 163 b,c<a
Bodily pain 53.0 (.7) 42.2(.8) 42.5(1.5) 52.853 .000 304 b,c<a
Vitality 47.3(7) 42.0 (.8) 41.7 (1.5) 13.022 .000 .097 b,c<a
Social functioning 49.3 (7) 45.2 (.8) 46.0 (1.4) 7.476 .001 .058 b,c<a
Mental health 51.2(.8) 46.5(.9) 452 (1.7) 9.153 .000 .070 b,c<a
Role emotional 46.0 (.6) 41.5(7) 40.8 (1.3) 13.375 .000 .100 b,c<a

HIT-6 - 58.7 (.7) 55.8 (1.3) 3.354 .070 .028 -

TAS-20: Toronto Alexithymia Scale (ranges from 20 to 100); TAS-20 Difficulty identifying feeling subscale (ranges from 7 to 35); TAS-20 Dif-
ficulty describing feelings (ranges from 5 to 25); TAS-20 Externally orientated thinking (ranges from 8 to 40); SCL-90-R, somatization: Symp-
tom Checklist-90-Revised somatization subscale (ranges from 0 to 48); PCS: Pain Catastrophizing Scale (ranges from 0 to 52); PCS rumination
subscale (ranges from 0 to 16); PCS Magnification subscale (ranges from 0 to 12); PCS Helplessness subscale (ranges from 0 to 24); SCL-90-R
anxiety subscale (ranges from 0 to 40); PHQ-9: Patient Health Questionnaire 9 (ranges from 0 to 27); SF8: Short-Form Health survey 8: scores
of all dimensions as well as summary scores of Physical and Mental QOL range from 0 to 100; HIT-6: = Headache Impact Test-6 (ranges from
36 to 78)

Age and education were controlled for all analyses except for HIT-6. To compare HIT-6 scores between two diagnosis groups, in addition to age
and education, clinical variables of comorbid medical disease and headache days were controlled. Fisher’s least significant difference (LSD) was
used for post hoc tests
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disease, headache days) that showed significant group dif-
ferences were also entered as covariates. All study variables
showed a significant group difference except for the HIT-6
scores. Patients with migraine and those with tension-type
headache did not significantly differ for the HIT-6 scores
(F1,115)=3.785, p=.054).

Alexithymia was highest in the tension-type headache
group, followed by the migraine group and healthy controls.
The TAS-20 subscale score of ‘difficulty of identifying feel-
ing’ was higher for the headache groups than the healthy
controls. ‘Difficulty describing feelings’ was higher in the
tension-type headache group than the migraine group and
healthy controls. ‘Externally oriented thinking’ was higher
in the tension-type headache groups than healthy controls.
The level of somatization, PC, anxiety, and depression
was higher in the headache groups than healthy controls.
The helplessness subscale score of PCS was highest in the
migraine group, followed by tension-type and healthy con-
trols. Two summary scores of PCS and MCS as well as the
seven dimensions of SF-8 were significantly higher in the
healthy control group compared to the headache groups.
Physical functioning was significantly lower in migraine
group than in healthy controls.

Inter-correlations among study variables
in headache patients

Results of correlation analysis for the main study variables
are shown in Table 3. Headache impact positively correlated
with alexithymia (r=.239%%*), somatization(r=.451%%*) , and
PC (r=.595%*). Anxiety and depression were significantly
associated with alexithymia, somatization, PC, and head-
ache impact, and their associations with alexithymia were
relatively high (r=.658** and .636**, respectively). The
correlation between anxiety and somatization was also high
(r=.624%%),

The mediating role of somatization and PC
in the relationship between alexithymia
and headache impact

The mediating role of somatization and PC in the rela-
tionship between alexithymia and headache impact was
examined using multiple mediation analysis. As correla-
tions of alexithymia with anxiety (r=.658**) and depres-
sion (r=.636**) were high, we conducted analyses both
with and without anxiety and depression as covariates. To
identify covariates of outcome and mediator variables, we
examined their correlations with sociodemographic and
clinical variables. Headache days (r=.430%%%), VAS,,
(r=.327%*%) , and VAS,, (r=.201%*%) showed a signifi-
cant association with headache impact. Regarding somatiza-
tion, education (r=—.166*), monthly income (r=—.150%),
religion (r=.173%%*), headache days (r=.344%%%*), VAS,,
(r=.184%), VAS ., (r=.390***), and psychiatric consulta-
tion history (r=—.284%%) showed significant correlations.
Concerning PC, education (r=—.205%*%), headache days
(r=.240%*%*), and VASavg (r=.251%%*) showed significant
associations. Therefore, education, monthly income, reli-
gion, the type of diagnosis, headache days, VAS, , and
VAS,,» and psychiatric consultation history were entered
as covariates. The results are shown in Table 4 and illus-
trated in Fig. 1.

The direct effect of alexithymia on headache impact
(c") was not statistically significant after controlling for
mediators (somatization and PC) in both analyses. With-
out controlling for anxiety and depression, the total indi-
rect effects of alexithymia on the HIT were significant with
three mediational pathways being significant. First, alex-
ithymia was associated with the HIT through somatization
(a;b,=.046, CI .010- .099). Second, alexithymia was also
significantly associated with the HIT through somatization
and PC (a,d,,b,=.028, CI .010-.062.). Third, alexithymia
was associated with HIT via PC (a,b,=.102, CI .048-.195).

However, when we controlled for anxiety and depression,
the total indirect effect of the alexithymia on the HIT was
not significant. Only the indirect effect of alexithymia on the
HIT via PC (a,b,=.088, CI .022—-.190) remained significant.

Table 3 Correlations among

. X Variables 1 2 3 4 5 6
psychological variables
(N=123) TAS-20
SCL-90-R Somatization ~ .420™"
PCS 424" 450"
SCL-90-R Anxiety 658" 6247 445™
PHQ9 636" 5217 370" 628"
HIT 6 239" 451" 595" 356" 348"
M (SD) 50.5(11.3)  13.1(7.7) 222(12.8) 93(72) 83(57) 58.0(7.7)

£p<.05; *5p<.01; *%p < 001
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Table 4 Direct and indirect effect of alexithymia on headache impact

Paths Effect (b) Boot SE Boot LLCI Boot ULCI

Without controlling for anxiety and depression

Total effect 132 .057 .018 246
Direct effect —.043 .056 —.154 .068
Indirect 175 049 097 292
effect X total
ab, .046 .022 .010 .099
a,dy;b, .028 013 .010 062
asb, 102 .036 .048 195
Controlling for anxiety and depression
Total effect .004 .079 —.152 .081
Direct effect —.061 .072 —.203 .081
Indirect effect X total .066 .051 —.029 173
ab, -.014 .018 -.074 .006
a,dy,b, —.008 .010 —.038 .004
ayb, .088 042 022 190

Significant effects are shown in bold
Direct effect=c’; indirect effect total "= a,b, +a,d,,b, +a,b,

a,b, Alexithymia — pain catastrophizing — headache impact, a,b,
Alexithymia— somatization — headache impact, a,d,;b, Alexithy-
mia — somatization — pain catastrophizing — headache impact

Discussion

The present study examined whether psychological fac-
tors (i.e., alexithymia, somatization, anxiety, depression,
and PC) and QOL of headache patients significantly dif-
fer from those of headache-free controls. Furthermore, the
study examined whether somatization and PC mediate the
relationship between alexithymia and headache impact in
headache patients.

All psychological factors were significantly higher in
headache patients than in headache-free counterparts. Spe-
cifically, alexithymia was highest in patients with tension-
type headaches, followed by those with migraines and
healthy controls [10, 12, 41]. The TAS-20 subscale score
of ‘Difficulty of identifying feeling’ was higher in headache
patients than in healthy controls. ‘Difficulty describing feel-
ing’ was higher in patients with tension-type headaches than
in those with migraine and health controls. Externally ori-
ented thinking was higher in patients with tension-type head-
ache than healthy controls. The levels of somatization, PC,
anxiety, and depression were also higher in headache groups
than healthy controls, while these psychological factors did
not significantly differ according to the type of headache.
This finding might reflect previous findings that suggested
psychiatric disorder in patients with primary headache is
more a reflection of the disease burden rather than a char-
acteristic of the certain type of headache category [42].
Although we cannot determine whether the higher levels of
these psychological factors observed in headache patients

@ Springer

are vulnerability factors to headache condition or conse-
quences of headache experience due to the cross-sectional
design of this study, it underscores the need to address psy-
chological factors in the care of headache patients.

Consistent with previous findings [3, 43], QOL, as
defined by the two summary scores of PCS and MCS as well
as the seven dimensions of the SF-8, was significantly higher
in healthy controls compared to headache groups, suggest-
ing a considerable disease burden associated with headache
[1], particularly the pervasive negative impact of headache
on QOL of those affected individuals. The magnitude of the
differences between headache patients and healthy controls
appears greater in the QOL dimensions of general health,
role physical, and bodily pain. Regarding the headache
impact as measured by the HIT-6, patients with migraines
and those with tension-type headaches did not significantly
differ in line with previous findings [44]. This might suggest
that other factors such as emotional distress [45] or chronic-
ity of headache [46] rather than just type of headache are
more important in determining the headache impact.

With regard to whether somatization and PC mediate the
relationship between alexithymia and headache impact, due
to the relatively high correlations of alexithymia with anxi-
ety and depression, mediation models were tested both with
and without anxiety and depression as covariates. Results
showed that the direct effect of alexithymia on the headache
impact was not significant after controlling for mediators
(somatization and PC) in both analyses, which is in line with
previous findings. In fact, the relationship between alexithy-
mia and physical impairment found in patients with chronic
myofascial pain became non-significant after controlling for
the psychological factors of self-efficacy, catastrophizing,
and depression [27]. Similarly, the association of alexithy-
mia with pain interference was no longer significant after
controlling for anxiety and depression in Japanese chronic
pain patients [23]. These and current findings might sug-
gest that alexithymia may be more of a distal risk factor
that affects headache impact through its association with
somatization or PC, which may be considered proximal risk
factors of headache impact.

Conversely, the total indirect effects of alexithymia
on headache impact were significant without anxiety and
depression as covariates, with significant indirect effects of
alexithymia via somatization or via PC as well as via soma-
tization and PC. However, when controlling for anxiety and
depression, only the indirect effect of alexithymia via PC
remained significant. The finding that the indirect effects
of alexithymia on headache impact via somatization or via
somatization and PC being not significant after controlling
for anxiety and depression might be due to high correlations
of somatization with anxiety and depression. In support of
this finding, a study involving 2091 primary care patients
found that over 50% of these patients had comorbidities
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of depression, anxiety, and somatization, and an overlap
effect of these comorbidities on functional impairment was
observed [47]. Similarly, greater disability and high somatic
symptom severity were related to major depressive disorder
in women with headache [17]. This result also might reflect
the significant role of anxiety and depression in headache
impact observed in previous findings with headache patients
[5]. In fact, comorbid mental disorder accounted for 65%
of role disability related to migraines and all of the role
disability associated with other headaches [29]. Moreover,
high levels of anxiety and depressive symptoms were asso-
ciated with lower QOL in various dimensions in patients
with migraine and chronic daily headaches [48]. Given that
the impact of anxiety and depression is pervasive with its
significant association not only with perception of headache
pain and headache-related disability but also with headache
treatment adherence and outcome [49], as well as a positive
association between alexithymia and depression [50] and
anxiety [10, 50] in headache patients also observed in this
study, a clinical attention to these psychological comorbidi-
ties in the care of headache patients needs to be warranted.
The result that PC was the only significant pathway
through which alexithymia was related to the headache
impact even after considering the impact of anxiety and
depression might suggest the significant role of this fac-
tor in the functioning of individuals with headache. In fact,
catastrophizing was associated with an impaired functioning
and QOL independent of demographic, clinical, and psycho-
logical variables in migraine patients [16], and was related
to greater headache pain and pain-related interference [25].
Furthermore, the mediating role of PC in the relationship
between alexithymia and physical symptoms was observed
in patients with asthma [28] and in the relationship between
pain intensity and depressed mood in older adults with per-
sistent pain [51]. Taken together, the current and previous
findings underscore the importance of promoting more adap-
tive coping rather than catastrophizing to moderate the effect
of headache on overall daily functioning or QOL.
Regarding the positive association of alexithymia with
PC, it might be in part due to the association between
alexithymia and a heightened sensitivity or low tolerance
to unpleasant stimuli [52]. In fact, a lower pain threshold
along with the tendency of exaggerating pain experience
appears to be prominent in chronic headache patients with-
out known obvious organic causes [11]. Also, a review on
how alexithymia influences illness behavior, such as physical
symptoms or disability in individuals with physical illness,
suggested that individuals with difficulty in identifying and
regulating emotions are more likely to experience physi-
ological arousal and biased perception, which might lead
to increased physical symptom complaints [53] associated
with increased PC. In addition, greater attentional bias for
pain-related information observed in chronic daily headache

sufferers [54] might be another potential explanatory fac-
tor behind PC in individuals with pain. However, it is also
possible that a personality trait such as neuroticism, which
is known to be higher in headache patients [55], might be
an underlying factor behind PC as well as somatization. In
a similar vein, a review on the link between alexithymia and
physical illness suggests that alexithymia is associated with
neuroticism and related negative affectivity, which increases
somatic complaints [53].

The current findings need to be considered within their
limitations. First, due to the insufficient sample size, medi-
ation analyses were conducted including migraine and
tension-type headache patients with the type of headache
as a covariate. The level of headache impact did not dif-
fer significantly according to the type of headache in the
preliminary analyses. However, as migraine patients con-
stituted the majority of headache patients and there are also
studies suggesting a difference in QOL between these two
types of headaches [56], it is necessary to re-examine the
study hypotheses separately with an adequate sample size.
In a related matter, previous studies suggest that chronic and
episodic headache show different clinical features, with the
chronicity of headache being associated with higher psy-
chological comorbidity [50], high catastrophizing [57], high
headache impact [5, 37], and lower QOL [58]. However, it
was not possible to perform separate analyses in our study
due to a small sample size. Third, due to the cross-sectional
design of the present study, a causal interpretation regard-
ing the proposed relationship among study variables cannot
be made. For instance, alexithymia might be an emotional
reaction to physical illness [53], and higher headache-related
interference might cause psychological distress, suggesting
a bi-directional nature of the relationship among study vari-
ables. The findings of the present study should be re-exam-
ined in a prospective and longitudinal design. Moreover, the
patients were recruited from a single-study site, limiting the
generalizability of our findings.

Despite these limitations, the present study highlights the
significant role of psychological factors, such as PC as well
as psychological comorbidity of anxiety and depression in
headache-related interference, which suggests the need for
addressing these factors in the care of headache patients.
The need for considering these factors are further recom-
mended by previous findings that catastrophizing was one
of the psychological variables showing the strongest asso-
ciations with an inadequate treatment response in migraine
patients [59]. Furthermore, along with headache impact and
psychological distress, coping characterized by catastrophiz-
ing and avoidance were related to chronicity of headache
[57]. In addition, previous studies observed an inverse rela-
tionship of pain-related acceptance with catastrophizing and
pain-related interference in patients with migraine [60] and
with chronic pain [61], suggesting acceptance of pain as

@ Springer



2292

Quality of Life Research (2018) 27:2283-2294

a way to lessen the detrimental impacts of catastrophizing
and increase engagement in daily life [60, 62]. Similarly, the
moderating role of mindfulness in the relationship between
pain intensity and PC in chronic pain patients was observed
[63]. Cognitive-behavioral treatment is a viable approach in
that its efficacy was proven with a significant reduction in
catastrophizing and anxiety, as well as meaningful changes
in headache-related indices in chronic headache sufferers
[25]. Moreover, interventions based on acceptance and com-
mitment therapy (ACT) with chronic pain patients improved
PC [64], depression [64, 65], pain-related anxiety [65], pain
intensity [64], and interference [64, 65]. ACT was also effec-
tive with female chronic headache patients with significant
improvement in disability and trait anxiety [66]. Moreover,
as clinical characteristics such as frequency [2] and dura-
tion of headache [5], as well as VAS,,, and VAS,, [5, 16]
were significantly associated with headache impact as well
as somatization and PC in this study, these clinical charac-
teristics should be monitored in the clinical care of headache
patients.

To conclude, the present study found that PC as well as
somatization might be mediating factors that link alexithy-
mia and headache impact, illustrating one of the manners in
which these psychological factors interrelate in predicting
overall functioning and QOL of headache patients. Headache
patients may benefit from interventions aiming at improving
these psychological factors in order to improve headache-
related outcomes.
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