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Abstract: Background: Psoriasis is a common skin disease that affects quality of life, especially mental
health. Alexithymia has been considered a relevant feature in psoriasis patients. Moreover, psoriasis
was found to be associated with negative psychological health, including anxiety and depression. As
the pathways linking alexithymia and mental health remain unclear among patients with psoriasis,
we aimed to examine the mediating role of anxiety and depression in the relationship between
alexithymia and mental health in these patients. Methods: To explore our variables of interest, we
used the Toronto Alexithymia Scale (TAS-20), the 12-Item Short Form Health Survey (SF-12), and
the Hospital Anxiety and Depression Scale (HADS). Results: Forty-four percent of patients were
alexithymic and reported higher anxiety and depression, and lower quality of life compared to
non-alexithymic patients. Alexithymic patients also had lower educational attainment. A correlation
analysis showed positive associations between alexithymia and both anxiety and depression, whereas
mental and physical health were negatively associated with alexithymia. Moreover, anxiety and
depression fully mediated the relationship between alexithymia and mental health. Conclusions:
Our findings highlight the importance of assessing alexithymia and psychological distress in clinical
practice to identify vulnerable patients and to implement interventions aimed at improving negative
emotional states.

Keywords: dermatology; psychological distress; quality of life; mediation model

1. Introduction

How and why is alexithymia related to poor mental health in patients with psoriasis?
The answer to this question could provide a better understanding of why some patients are
more likely than others to have poor mental functioning. Moreover, it would be informative
to develop interventions for the promotion of positive mental health despite chronic illness.
Health-related quality of life (HRQoL) in psoriasis patients has emerged as an important
construct in clinical health psychology [1]. Although the relationship between alexithymia
and HRQoL has already been examined [2], whether anxiety and depression would account
for the association between alexithymia and HRQoL in patients with psoriasis has not
been previously investigated by researchers. Our study addresses this issue, and our main
contribution is to test a theoretical model linking alexithymia and mental health, whilst
examining the mediating role of anxiety and depression.

Psoriasis is a chronic, autoimmune, inflammatory skin disease significantly affecting
patients” health-related quality of life (HRQoL) [3]. Psoriasis was found to be associated
with negative psychological health outcomes, including psychiatric morbidity and suicidal
ideation [4], anxiety [5], depression [6], psychological distress [7], emotion dysregulation [8],
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and cognitive impairment [2]. For example, patients with psoriasis were more likely to
exhibit suicidal ideation, attempted suicides, and completed suicides than those without
psoriasis [9], although the literature on psoriasis and suicidal ideation and behavior is
limited and inconsistent, and the relationship between the two remains unclear [10,11].
Moreover, patients with psoriasis are 1.5 times more likely to experience depressive symp-
toms [6]. The prevalence of anxiety symptoms (7-48%) is higher in these patients than
in healthy controls [5]. Furthermore, patients with psoriasis were also found to be less
satisfied with their health; had lower HRQoL in social, psychological, and environmen-
tal domains; and reported lower satisfaction with their sex life and physical appearance
compared to controls [12]. Psoriasis was also found to be associated with increased risk of
cognitive impairment and dementia, with the highest risk in patients with moderate-to-
severe psoriasis with suboptimal medical control of the disease [13]. From a neurobiological
point of view, pro-inflammatory cytokines have been implicated in the pathogenesis of
both depression and psoriasis [14]. Finally, a positive association between the expression
of serotonin transporter protein and psoriasis severity was also found, suggesting that
serotonin may play a role in the pathophysiology of both depression and psoriasis [15]. In
summary, there is an elevated burden of psychiatric comorbidity and impaired quality of
life in patients with psoriasis [14].

Alexithymia is a personality trait encompassing a difficulty in identifying and describ-
ing feelings as well as an externally oriented thinking [16]. Several studies found a high
prevalence of alexithymia in patients with skin diseases, including psoriasis [17-20]. For
example, alexithymic patients with psoriasis had a poorer quality of life, higher anxiety
and depression scores, and a higher risk of alcohol dependency compared to patients
with less severe alexithymic traits [20]. Moreover, alexithymia was also found to predict
psychopathology (e.g., anxiety and depression) [21,22]. However, this trait did not mediate
the relationship between psoriasis symptoms and mental HRQoL [8]. Despite the clinical
importance of alexithymia in psoriasis, little is known about the underlying mechanisms
linking this trait to clinically relevant outcomes.

Many studies have shown positive correlations between alexithymia and measures
of anxiety and depression (for a review, see [23]). Moreover, depression was found to
partially mediate the relationship between alexithymia and both physical and mental func-
tioning in patients with end-stage organ disease [24]. Individuals with alexithymia have
deficits in the ability to link their emotional states to factors eliciting these emotions. As a
consequence, alexithymic individuals fail to regulate and cope effectively with negative
emotions following stressful events [25], leading to the perpetuation of negative emotions,
which may in turn result in anxiety and depression symptoms. In other words, alexithymic
individuals are prone to undifferentiated negative affective states [16]; therefore, “the
negative affect remains unmodulated, yielding a chronic, yet undifferentiated dyspho-
ria” [25] (p. 52). Moreover, alexithymia has been classified into primary and secondary
based on its temporal stability [26]. Primary alexithymia is defined as a stable person-
ality trait and is hypothesized to be causally related to psychological disorders due to
impaired emotional processing (i.e., predisposition hypothesis) [27]. Conversely, secondary
alexithymia is defined as a state reaction to the effects of a medical illness (i.e., reactivity
hypothesis) [26,28].

It is interesting to note that the high prevalence of alexithymia in depressive and
anxiety disorders cannot be accounted for by shared variance between alexithymia and
these disorders [16]. The close relation between alexithymia and depression is well known.
Although they have been described as similar constructs, empirical evidence suggests
alexithymia to be distinct from depression despite them being closely related [29]. Indeed,
alexithymia is likely to be higher in patients with anxiety or depressive disorders compared
to healthy subjects, even after adjusting for confounding variables (e.g., [30]). Whether
alexithymia is a predisposing factor or the consequence of depression, or whether they
coexist, is still debated; nevertheless, to date, most studies have found support for the
predisposition role of alexithymia [29]. As empirical data suggest that alexithymia predis-
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poses individuals to negative emotions, the relationship between alexithymia and health
outcomes may be better explained by anxiety and depression.

Although previous studies have examined the mechanisms by which alexithymia is
associated with clinically relevant outcomes in different chronic diseases, little is known
about these processes in dermatological patients. For example, the difficulty in identifying
emotions (i.e., a facet of alexithymia) had an indirect effect on mental health through
depressive symptoms in patients with fibromyalgia [31]. Furthermore, depression mediated
the relationship between alexithymia and several dimensions of illness perception in
patients with systemic lupus erythematosus [32]. Moreover, the difficulty in identifying
emotions affected somatization through distress and mental health impairment in patients
with chronic pain, supporting the idea that alexithymia may increase somatic symptoms
through emotional distress [33]. Finally, depression partially mediated the relationship
between alexithymia scores and both physical and mental functioning in candidates for
solid organ transplantation [24].

In light of the above considerations, does alexithymia affect mental health via anxiety
and depression in patients with psoriasis? Specifically, does alexithymia have positive
associations with anxiety and depression which, in turn, negatively affect mental health?
The aim of the present study was to investigate whether the relationship between alex-
ithymia and mental health was better explained by anxiety and depression. Consistently,
the following hypotheses were tested: (1) alexithymia would affect mental HRQoL and
(2) anxiety and depression would serially mediate this relationship. We also aimed to
examine the differences between alexithymic and non-alexithymic patients with psoriasis
on psychological, clinical, and socio-demographic characteristics.

2. Materials and Methods
2.1. Sample

For the purpose of this study, we combined datasets from two previous studies [2,8]
in which the enrollment was based on the same inclusion/exclusion criteria. The present
cross-sectional study involved 150 consecutive outpatients with psoriasis enrolled at the San
Gallicano Dermatological Institute of Rome between January 2015 and May 2017. Inclusion
criteria were: (a) a diagnosis of psoriasis made by a dermatologist; (b) age > 18 years old.
Exclusion criteria were: (a) the presence of major psychiatric disorders (e.g., schizophrenia
and bipolar disorder); (b) the presence of current major diseases of the central nervous sys-
tem (e.g., dementia and Parkinson’s disease) and a history of head injuries or strokes; (c) the
presence of specific medical conditions (e.g., hypertension and diabetes mellitus) or other
immune-mediated diseases sharing the same physiological mechanism (e.g., rheumatoid
arthritis and psoriatic arthritis); and (d) the inability to complete questionnaires. Exclusion
criteria were assessed by a board-certified dermatologist through medical records.

2.2. Measures

Eligible patients provided information on psychological and sociodemographic (i.e.,
age, sex, marital status, years of education, and job status) measures. Clinical data, in-
cluding disease duration, family history of psoriasis, body mass index (BMI), and disease
severity, were collected from clinical records.

The Toronto Alexithymia Scale (TAS-20) [34] was used to assess alexithymia. The
questionnaire consists of 20 items, measured on a 5-point Likert scale (1 = strongly disagree,
5 = strongly agree). The TAS-20 measures three dimensions of alexithymia: difficulty in
identifying feelings; difficulty in describing feelings; externally-oriented thinking. According
to the scoring system, a total score equal to or greater than 61 indicates alexithymia, a score
ranging from 52 to 60 suggests borderline alexithymia, and a score equal to or less than
51 indicates the absence of alexithymia. The Cronbach alpha in the present sample was 0.80.

The 12-Item Short Form Health Survey (SF-12) [35] was used to measure health-
related quality of life (HRQoL) and general health status. The questionnaire includes
eight domains (i.e., physical functioning, role physical, bodily pain, general health, vitality,
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social functioning, role emotional, and mental health) combined into two scales: a physical
component summary (PCS) and a mental component summary (MCS), reflecting physical
and mental health, respectively. Higher scores indicate better physical and mental HRQoL.
The Cronbach alphas were 0.71 for the PCS and 0.64 for the MCS.

Anxiety and depression were assessed using the Hospital Anxiety and Depression
Scale (HADS) [36]. The scale is composed of two subscales measuring anxiety and de-
pression. Items were rated on a 4-point scale indicating the way respondents felt over a
1-week period prior to measurement. Higher scores indicate higher levels of anxiety and
depression. In the present sample, Cronbach’s alphas were 0.73 and 0.82 for depression
and anxiety, respectively.

The Psoriasis Area Severity Index (PASI) was used to assess disease severity and the
extent of psoriasis (in terms of erythema, infiltration, and desquamation) in four body areas
(i.e., head, upper extremities, trunk, and lower extremities) [37]. The PASI score ranges
from 0 to 72, with higher scores indicating higher disease severity.

2.3. Statistical Analysis

All statistical analyses were performed using SPSS (Version 19.0; IBM Corp, Armonk,
NY, USA). Differences between alexithymic (i.e., scoring above the cut-off value of 52) and
non-alexithymic patients with respect to socio-demographic, clinical, and psychological
variables were assessed using a t-test for independent samples and a Chi-square test. Pear-
son’s correlation analysis was conducted to examine the association between psychological
(i.e., alexithymia, PCS, MCS, anxiety, and depression) and clinical variables (i.e., disease
duration, PASI, and BMI).

To test our hypotheses, we conducted a serial mediation analysis using the PROCESS
macro for SPSS v22 [38]. Model 6 of the PROCESS macro was used, with alexithymia as
the independent variable, anxiety and depression as serial mediators, and MCS as the
dependent variable. A path analysis was used to test the theoretically driven hypothesis
that anxiety precedes depression (e.g., [39,40]). The bootstrap estimates were based on
5000 bootstrap samples, with a 95% confidence interval (CI).

All statistics were considered significant if p < 0.05. Occasional missing values were
imputed by calculating, for each participant, the mean score of the subscale and then
replaced.

3. Results
3.1. Sample Characteristics

The socio-demographic, clinical, and psychological characteristics of the sample are
shown in Table 1. Most patients were males, married, and employed. More than half of the
patients were overweight or obese. The mean PASI score of patients indicated low disease
severity (<10).

Table 1. Comparisons of socio-demographic and clinical features between alexithymic (positive or
borderline positive) and non-alexithymic psoriasis patients.

No Borderline/High Total
Variable, M (SD) Alexithymia Alexithymia Sample t or x? P
(N =84) (N =66) (N =150)
Age 45.94 (13.83) 49.80 (15.79) 47.64 (14.80) £(129.9) = —1.57 0.119
Sex, N (%) 0.566
Male 47 (54.0) 40 (46.0) 87 (58.0)
Female 37 (58.7) 26 (41.3) 63 (42.0)
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Table 1. Cont.
No Borderline/High Total
Variable, M (SD) Alexithymia Alexithymia Sample t or x2 P
(N =84) (N =66) (N =150)
Marital status, N (%) x2(1, N = 150) = 0.15 0.928
Not married 26 (55.3) 21 (44.7) 47 (31.3)
Married 46 (55.4) 37 (44.6) 83 (55.4)
Divorced /widowed 12 (60.0) 8 (40.0) 20 (13.3)
Years of education 13.44 (3.12) 11.23 (3.53) 12.47 (3.47) £(130.7) = 4.01 <0.001
Job status, N (%) x2 (1, N =150) = 1.74 0.627
Not employed 13 (59.1) 9 (40.9) 22 (14.7)
Employed 59 (57.8) 43 (42.2) 102 (68.0)
Retired 7 (41.2) 10 (58.8) 17 (11.3)
Student 5 (55.6) 4(444) 9 (6.0)
Disease duration 17.10 (14.08) 19.36 (12.84) 18.10 (13.55) £(140.0) = —1.00 0.315
PASI 4.31 (2.89) 4.11 (2.67) 4.22 (2.79) £(144.2) = 0.45 0.653
Family history of psoriasis, N (%) 38 (45.2) 38 (58.5) x2 (1, N = 150) = 2.56 0.109
BMI x? (1, N = 150) = 2.63 0.268
BMI < 25 35 (59.3) 24 (40.7) 59 (39.3)
BMI 25.1-29.9 32 (60.4) 21 (39.6) 53 (35.4)
BMI > 30 17 (44.7) 21 (55.3) 38 (25.3)
Anxiety 5.46 (3.05) 7.65 (4.10) 6.43 (3.70) £(116.5) = —3.62 <0.001
Depression 4.69 (3.29) 7.20 (3.90) 5.79 (3.77) #(126.9) = —4.18 <0.001
PCS 50.22 (6.84) 46.61 (8.63) 48.62 (7.87) #(122.1) =2.77 0.006
MCS 43.26 (9.69) 40.06 (8.97) 41.84 (9.48) £(143.6) = 2.08 0.039

PASI = Psoriasis Area Severity Index; BMI = body mass index; PCS = SF-12 physical component summary;
MCS = SF-12 mental component summary.

3.2. Differences between Alexithymic and Non-Alexithymic Patients

Table 1 shows the comparisons of socio-demographic and clinical features between
alexithymic and non-alexithymic patients with psoriasis. Forty-four percent of patients
reported borderline or high alexithymia scores. Patients with borderline to high alexithymia
reported higher levels of anxiety (p < 0.001) and depression (p < 0.001), as well as lower
PCS (p = 0.006) and MCS (p = 0.039) scores when compared to non-alexithymic patients.
Furthermore, about 70% of patients in the borderline/high alexithymia group had low
levels of education (i.e., equal to or less than 8 years; data not shown). Furthermore, years of
education was the only socio-demographic variable that was significantly lower in patients
with borderline to high alexithymia compared to non-alexithymic patients (p < 0.001).
Finally, there were no between-groups differences in clinical variables, including BMI
(p = 0.268), PASI (p = 0.653), family history of psoriasis (p = 0.109), and disease duration
(p=0.315).

3.3. Correlations between Variables

The associations between variables are reported in Table 2. Alexithymia was positively
and moderately associated with both anxiety (p < 0.001) and depression (p < 0.001). PCS
and MCS scores were negatively associated with alexithymia (p = 0.005 and p = 0.036,
respectively), as well as with anxiety (p = 0.003 and p < 0.001, respectively) and depression
(p < 0.001 and p < 0.001, respectively). No significant correlations were found between
alexithymia and other clinical variables, including disease duration, PASI, and BMI. Finally,
disease severity was negatively associated with PCS (p = 0.027), whereas no significant
associations emerged between PASI and other psychological variables.
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Table 2. Relationships between variables in the whole sample.

1 2 3 4 5 6 7
1 Disease duration 1
2 PASI 0.13
3 BMI 0.28 ** 0.17 *
4 Anxiety 0.05 0.04 0.04
5 Depression 0.05 0.05 0.09 0.65 ***
6 PCS —-0.17* —-0.18* —0.28** —0.24 ** —0.32 ***
7 MCS 0.06 —-0.12 -0.01 —0.57 ***  —(0.51 *** —0.10
8 TAS-Tot 0.16 0.03 0.11 0.36 *** 0.38 *** —-023* —-0.17*

*p < 0.05 ** p <0.01; *** p < 0.001. PASI = Psoriasis Area Severity Index; BMI = body mass index; PCS = SF-12
physical component summary; MCS = SF-12 mental component summary; TAS = Tot = Toronto Alexithymia Scale
(total score).

3.4. Serial Mediation Analysis

Figure 1 shows direct effects between the variables included in the present serial
mediation model. The mediation analysis showed that alexithymia affected mental health
through different pathways, but direct effects were not significant ($ = 0.08, SE = 0.05;
95% CI (—0.046, 0.161)). Alexithymia predicted MCS via anxiety (3 = —0.15, SE = 0.04;
95% CI (—0.246, —0.071)) and depression (3 = —0.05, SE = 0.02; 95% CI (—0.103, —0.007)).
There was also a significant serial indirect effect of alexithymia on mental health through
anxiety and depression (3 = —0.06, SE = 0.02; 95% CI (—0.109, —0.019)), indicating that
alexithymic patients are more likely to report lower levels of mental health through the
experience of high levels of anxiety and depression. We then conducted pairwise com-
parisons among the three indirect effects to compare the strengths of these associations.
Specific indirect effects did not significantly differ in magnitude.

; 0.59 (<0.001) 3
Anxiety » Depression

0.08 (0.274)

Alexithymia Mental Health

Figure 1. The mediating role of anxiety and depression in the relationship between alexithymia and
mental health (3, p). Bold lines indicate significant mediation. Standardized coefficients are reported.

4. Discussion

In this study, we examined the associations between alexithymia and mental health,
and tested a model in which this relation was serially mediated by anxiety and depression.
Our findings indicate that the relationship of alexithymia with mental health is fully medi-
ated by anxiety and depression. In our sample, the prevalence of alexithymic traits is 44%.
This finding is consistent with those of previous studies showing a significant association
between alexithymia and psoriasis, e.g., [41,42]. In particular, Innamorati et al. [8] found
that the majority of patients reported borderline to high levels of alexithymia. Notwith-
standing the consistency of these results, the underlying pathways linking alexithymia
and mental health have not yet been investigated. Our mediation analysis shows that
alexithymia influences mental health only through the presence of negative emotional
conditions (i.e., anxiety and depression). Significant indirect effects and the theoretically
driven hypothesis [39,40] justify considering anxiety and depression in a causal order in the
serial mediation model. Our results show that alexithymia influences MCS through three
pathways: (a) the separate mediation of anxiety; (b) the separate mediation of depression;
(c) the serial mediation of anxiety and depression. Moreover, pairwise comparisons show
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that indirect effects do not differ significantly from each other in terms of magnitude. This
finding indicates that the mediating role of anxiety is not significantly different from those
of depression and anxiety and depression in serial. It is likely that alexithymia impairs the
skills that regulate and cope with the negative emotions following the stressful event of
the chronic illness and its sequelae. According to previous theoretical studies [16,25], we
hypothesize that alexithymia predisposes patients with psoriasis to a negative emotional
valence, which in turn negatively affects mental functioning. Therefore, negative emotions
as a consequence of alexithymic traits may be one of the key mechanisms which explains
lowered mental health in patients with psoriasis. Our results are also consistent with the
predisposition hypothesis, which posits that alexithymia is a stable personality trait (i.e.,
primary alexithymia) and is causally related to psychopathology [26,27]. As suggested by
previous studies (e.g., [24]), patients with higher levels of alexithymia who report poor
mental functioning may be at an increased risk of depression.

However, it is also possible that high levels of either alexithymia or depression/anxiety
may reflect a reaction to stressful situations (e.g., the presence of psoriasis symptoms),
which may in turn impact mental health (i.e., reactivity hypothesis). As the present study
used a cross-sectional design, our results do not rule out this alternative explanation.
Although prospective have studies found that alexithymia showed a high level of relative
stability in spite of acute increases in psychological distress (e.g., [43]), the predisposition
and reactivity hypotheses are still a matter of debate [29]. Hence, future longitudinal
studies should examine both the temporal stability and state dependence of alexithymia to
determine the nature of the relationship between alexithymia and psychological distress in
patients with psoriasis.

In the present study, we also examined differences between alexithymic and non-
alexithymic psoriasis patients in psychological variables. Alexithymic patients reported
higher levels of anxiety and depression, as well as lower levels of physical and mental
HRQoL as compared to non-alexithymic patients. Previous studies have shown that
alexithymia predicted both anxiety and depression in patients with psoriasis (e.g., [21,22]),
although alexithymic patients reported higher levels of anxiety, but not depression, than
non-alexithymic patients [22]. The different results in depression scores for alexithymic
patients may be due to differences in the TAS-20 cut-off (a total score above 49 was used to
indicate alexithymia in the study of Korkoliakou et al.). In our sample, alexithymic and
non-alexithymic patients do not differ in clinical features (e.g., PASI, BMI, and disease
duration). This result is in line with those of previous studies [22,44,45]. Nevertheless, we
examined patients with mild-to-moderate disease severity; it is likely that an association
between alexithymia and clinical features exists in more severe conditions, increasing the
need for illness adaptation. Moreover, alexithymic patients with psoriasis also have a
lower level of school education in comparison with non-alexithymic patients. Similarly,
Cherrez-Ojeda et al. [17] found the highest education level to predict lower alexithymia in
patients with psoriasis. This result is consistent with those of previous studies (e.g., [46,47]),
which hypothesized the presence of an educational bias; higher education is linked to better
expressive skills, whereas lower education is related to less understanding of emotional
states and disclosure.

The results of the present study should be interpreted in light of the following limita-
tions. First, the cross-sectional design does not allow to draw causal conclusions. Second,
in our study the majority of patients had mild psoriasis. Future studies should include
patients with severe psoriasis, to examine these relationships according to disease severity.
Third, we used self-report measures which are potentially biased by social desirability;
future studies could use a multimodal assessment approach to reduce risk of bias. Fourth,
we did not include the TAS-20 subscales in mediation analysis due to poor reliability.
Future studies should consider alexithymia facets to better clarify which difficulties in
experiencing and regulating affects cognitively are more relevant for HRQoL impairment
in patients with psoriasis.
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5. Conclusions

Notwithstanding these limitations, this study is among the first to examine the me-
diating role of anxiety and depression in the relationship between alexithymic traits and
mental health among psoriasis patients. Based on the results of the present study, it is
important that dermatologists include the assessment of alexithymia and psychological
distress in clinical practice to identify vulnerable patients and to implement interventions
aimed at improving negative emotional states. This, in turn, will reduce the risk of HRQoL
impairment in patients with psoriasis high in alexithymia. Despite the high comorbidity of
psychiatric disorders in patients with psoriasis, there are few recommendations on how
clinicians should identify and address mental health issues in their patients [14]. Routine
screening of anxiety and depression, namely, the most common mental health problems in
psoriasis, is recommended. Clinical and health psychologists may help in the assessment
and treatment of these psychological disorders. Clinicians should also assess potential risk
factors for increased suicidal behaviors (i.e., combined attempted and completed suicides).
If patients have severe psychiatric symptoms or concerns regarding suicidal ideation or
attempted suicides, a consultation with a psychiatrist is necessary [14].

Our findings pave the way for further investigations on how psychological interven-
tions could improve mental health by treating negative emotional states and psychopathol-
ogy. For example, mindfulness-based interventions, characterized by exercises to enhance
attention in the present moment, awareness of bodily sensations, and non-judging in
observing thoughts and feelings, are effective in improving alexithymia, and other mea-
sures of psychological health (e.g., worry, anxiety, and depression) (for systematic reviews,
see [48,49]). Moreover, skills-based interventions (i.e., Cognitive Behavioral Therapies) may
be particularly suitable for patients high with alexithymia (e.g., [50]), who are guided to
describe their feelings and thoughts experienced during exposure exercises, thereby im-
proving emotional awareness and the ability to identify, describe, regulate, and cope with
negative emotional states. As alexithymia and psychopathology significantly affect mental
health among psoriasis patients, future studies may further investigate how psychological
interventions (e.g., mindfulness and CBT) could reduce HRQoL impairment by improving
emotional awareness and positive emotional states in patients with psoriasis.

Author Contributions: Conceptualization, R.M.Q.; methodology, R.M.Q. and M.I; formal analysis,
R.M.Q,; investigation, RM.Q., D.G. and C.B.; writing—original draft preparation, RM.Q., ED.V. and
L.I; writing—review and editing, RM.Q., ED.V,, M.I. and L.I,; supervision, D.G. and C.B. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the ethical review board for psychological research of the European
University of Rome (004/2014).

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 (R.M.Q. and L.I.). The data are not publicly available due to privacy or
ethical restrictions.

Conflicts of Interest: The authors declare no conflict of interest.

1. Augustin, M.; Radtke, M.A. Quality of life in psoriasis patients. Expert. Rev. Pharmacoecon. Outcomes Res. 2014, 14, 559-568.

[CrossRef] [PubMed]

2. Innamorati, M.; Quinto, R.M.; Lester, D.; Iani, L.; Graceffa, D.; Bonifati, C. Cognitive impairment in patients with psoriasis:
A matched case-control study. J. Psychosom. Res. 2018, 105, 99-105. [CrossRef] [PubMed]

3. De Korte, J.; Mombers, EM.C.; Bos, ].D.; Sprangers, M.A.G. Quality of Life in Patients with Psoriasis: A Systematic Literature
Review. |. Investig. Dermatol. 2004, 9, 140-147. [CrossRef] [PubMed]


http://doi.org/10.1586/14737167.2014.914437
http://www.ncbi.nlm.nih.gov/pubmed/24820452
http://doi.org/10.1016/j.jpsychores.2017.12.011
http://www.ncbi.nlm.nih.gov/pubmed/29332640
http://doi.org/10.1046/j.1087-0024.2003.09110.x
http://www.ncbi.nlm.nih.gov/pubmed/15083781

Int. |. Environ. Res. Public Health 2022, 19, 3649 90of 10

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.

29.

30.

Pompili, M.; Innamorati, M.; Forte, A.; Erbuto, D.; Lamis, D.A.; Narcisi, A.; Rea, C.; Orsini, D.; D’Arino, D.; Arcese, A.; et al.
Psychiatric comorbidity and suicidal ideation in psoriasis, melanoma and allergic disorders. Int. J. Psychiatry Clin. Pract. 2017, 21,
209-214. [CrossRef]

Fleming, P; Bai, J.W.; Pratt, M.; Sibbald, C.; Lynde, C.; Gulliver, W.P. The prevalence of anxiety in patients with psoriasis:
A systematic review of observational studies and clinical trials. J. Eur. Acad. Dermatol. Venereol. 2017, 31, 798-807. [CrossRef]
Dowlatshahi, E.A.; Wakkee, M.; Arends, L.R.; Nijsten, T. The prevalence and odds of depressive symptoms and clinical depression
in psoriasis patients: A systematic review and meta-analysis. |. Investig. Dermatol. 2014, 134, 1542-1551. [CrossRef] [PubMed]
Iani, L.; Quinto, R.M.; Porcelli, P.; Angeramo, A.R.; Schiralli, A.; Abeni, D. Positive psychological factors are associated with better
spiritual well-being and lower distress in individuals with skin diseases. Front. Psychol. 2020, 11, 552764. [CrossRef] [PubMed]
Innamorati, M.; Quinto, R.M.; Imperatori, C.; Lora, V.; Graceffa, G.; Fabbricatore, M.; Lester, D.; Contardi, A.; Bonifati, C.
Health-related quality of life and its association with alexithymia and difficulties in emotion regulation in patients with psoriasis.
Compr. Psychiatry 2016, 70, 200-208. [CrossRef] [PubMed]

Singh, S.; Taylor, C.; Kornmehl, H.; Armstrong, A.W. Psoriasis and suicidality: A systematic review and meta-analysis. J. Am.
Acad. Dermatol. 2017, 77, 425-440. [CrossRef]

Liang, S.E.; Cohen, ].M.; Ho, R.S. Psoriasis and suicidality: A review of the literature. Dermatol. Ther. 2019, 32, €12771. [CrossRef]
[PubMed]

Chi, C.C.; Chen, T.H.; Wang, S.H.; Tung, T.H. Risk of suicidality in people with psoriasis: A systematic review and meta-analysis
of cohort studies. Am. J. Clin. Dermatol. 2017, 18, 621-627. [CrossRef] [PubMed]

Nowowiejska, J.; Baran, A.; Grabowska, P.; Lewoc, M.; Kaminski, T.W.; Flisiak, I. Assessment of life quality, stress and physical
activity among patients with psoriasis. Dermatol. Ther. 2022, 12, 395-406. [CrossRef] [PubMed]

Yen, H.; Yen, H.; Chi, C.C. Is psoriasis associated with dementia or cognitive impairment? A Critically Appraised Topic. Br. J.
Dermatol. 2021, 184, 34-42. [CrossRef] [PubMed]

Hedemann, T.L.; Liu, X.; Kang, C.N.; Husain, M.I. Associations between psoriasis and mental illness: An update for clinicians.
Gen. Hosp. Psychiatry 2022, 75, 30-37. [CrossRef] [PubMed]

Thorslund, K.; Amatya, B.; Dufva, A.E.; Nordlind, K. The expression of serotonin transporter protein correlates with the severity
of psoriasis and chronic stress. Arch. Dermatol. Res. 2013, 305, 99-104. [CrossRef] [PubMed]

Bagby, R.M.; Taylor, G.J. Affect dysregulation and alexithymia. In Disorders of Affect Regulation. Alexithymia in Medical and
Psychiatric Illness; Taylor, G.J., Bagby, R.M., Parker, ].D.A., Eds.; Cambridge University Press: Cambridge, UK, 1997; pp. 26—45.
Cherrez-Ojeda, I.; Vanegas, E.; Felix, M.; Cherrez, S.; Suarez-Almendariz, D.; Ponton, ].; Preciado, V.; Ollague-Cordova, E.; Loayza,
E. Alexithymia in Patients with Psoriasis: A Cross-Sectional Study from Ecuador. Psychol. Res. Behav. Manag. 2019, 12, 1121-1126.
[CrossRef] [PubMed]

Korkoliakou, P.; Christodoulou, C.; Kouris, A.; Porichi, E.; Efstathiou, V.; Kaloudi, E.; Kokkevi, A ; Stavrianeas, N.; Papageorgiou,
C.; Douzenis, A. Alexithymia, anxiety and depression in patients with psoriasis: A case—control study. Ann. Gen. Psychiatry 2014,
13, 38. [CrossRef] [PubMed]

Quinto, R.M.; Sampogna, F.; Fania, L.; Ciccone, D.; Fusari, R.; Mastroeni, S.; Iani, L.; Abeni, D. Alexithymia, psychological distress,
and social impairment in patients with hidradenitis suppurativa. Dermatology 2021, 237, 103-110. [CrossRef] [PubMed]
Sampogna, E; Puig, L.; Spuls, P.; Girolomoni, G.; Radtke, M.A.; Kirby, B.; Brunori, M.; Bergmans, P.; Smirnov, P.; Rundle, J.;
et al. EPIDEPSO Investigators. Prevalence of alexithymia in patients with psoriasis and its association with disease burden:
A multicentre observational study. Br. J. Dermatol. 2017, 176, 1195-1203. [CrossRef]

Founta, O.; Adamzik, K.; Tobin, A.M.; Kirby, B.; Hevey, D. Psychological distress, alexithymia and alcohol misuse in patients with
psoriasis: A cross-sectional study. J. Clin. Psychol. Med. Settings 2019, 26, 200-219. [CrossRef]

Korkoliakou, P; Efstathiou, V.; Giannopoulou, I; Christodoulou, C.; Kouris, A.; Rigopoulos, D.; Douzenis, A. Psychopathology
and alexithymia in patients with psoriasis. Ann. Bras. Dermatol. 2017, 92, 510-515. [CrossRef] [PubMed]

Honkalampi, K.; De Berardis, D.; Vellante, F.; Viinamaki, H. Relations between alexithymia and depressive and anxiety disorders
and personality. In Alexithymia: Advances in Research, Theory, and Clinical; Luminet, O., Bagby, R.M., Taylor, G.J., Eds.; Cambridge
University Press: Cambridge, UK, 2018; pp. 142-157.

Nonterah, C.W.; Marek, R.J.; Borckardt, ].J.; Balliet, W.E. Impact of Alexithymia on Organ Transplant Candidates’ Quality of Life:
The Mediating Role of Depressive Symptoms. Psychol. Rep. 2020, 123, 1614-1634. [CrossRef] [PubMed]

Lumley, M.A. Alexithymia and negative emotional conditions. J. Psychosom. Res. 2000, 49, 51-54. [CrossRef]

Freyberger, H. Supportive psychotherapy techniques in primary and secondary alexithymia. Psychother. Psychosom. 1977, 28,
337-342. [CrossRef] [PubMed]

De Vente, W.; Kamphuis, J.H.; Emmelkamp, PM. Alexithymia, risk factor or consequence of work-related stress? Psychother.
Psychosom. 2006, 75, 304-311. [CrossRef] [PubMed]

Wise, T.N.; Mann, L.S.; Mitchell, ].D.; Hryvniak, M.; Hill, B. Secondary alexithymia: An empirical validation. Compr. Psychiatry
1990, 31, 284-288. [CrossRef]

Hemming, L.; Haddock, G.; Shaw, J.; Pratt, D. Alexithymia and its associations with depression, suicidality, and aggression:
An overview of the literature. Front. Psychiatry 2019, 10, 203. [CrossRef] [PubMed]

Marchesi, C.; Brusamonti, E.; Maggini, C. Are alexithymia, depression, and anxiety distinct constructs in affective disorders? J.
Psychosom. Res. 2000, 49, 43—49. [CrossRef]


http://doi.org/10.1080/13651501.2017.1301482
http://doi.org/10.1111/jdv.13891
http://doi.org/10.1038/jid.2013.508
http://www.ncbi.nlm.nih.gov/pubmed/24284419
http://doi.org/10.3389/fpsyg.2020.552764
http://www.ncbi.nlm.nih.gov/pubmed/33123038
http://doi.org/10.1016/j.comppsych.2016.08.001
http://www.ncbi.nlm.nih.gov/pubmed/27565774
http://doi.org/10.1016/j.jaad.2017.05.019
http://doi.org/10.1111/dth.12771
http://www.ncbi.nlm.nih.gov/pubmed/30315629
http://doi.org/10.1007/s40257-017-0281-1
http://www.ncbi.nlm.nih.gov/pubmed/28409490
http://doi.org/10.1007/s13555-021-00662-1
http://www.ncbi.nlm.nih.gov/pubmed/34918196
http://doi.org/10.1111/bjd.19025
http://www.ncbi.nlm.nih.gov/pubmed/32162307
http://doi.org/10.1016/j.genhosppsych.2022.01.006
http://www.ncbi.nlm.nih.gov/pubmed/35101785
http://doi.org/10.1007/s00403-012-1303-8
http://www.ncbi.nlm.nih.gov/pubmed/23161175
http://doi.org/10.2147/PRBM.S227021
http://www.ncbi.nlm.nih.gov/pubmed/31908550
http://doi.org/10.1186/s12991-014-0038-7
http://www.ncbi.nlm.nih.gov/pubmed/25520742
http://doi.org/10.1159/000503319
http://www.ncbi.nlm.nih.gov/pubmed/31743903
http://doi.org/10.1111/bjd.15243
http://doi.org/10.1007/s10880-018-9580-9
http://doi.org/10.1590/abd1806-4841.20175660
http://www.ncbi.nlm.nih.gov/pubmed/28954100
http://doi.org/10.1177/0033294119896058
http://www.ncbi.nlm.nih.gov/pubmed/31856644
http://doi.org/10.1016/S0022-3999(00)00161-6
http://doi.org/10.1159/000287080
http://www.ncbi.nlm.nih.gov/pubmed/609693
http://doi.org/10.1159/000093953
http://www.ncbi.nlm.nih.gov/pubmed/16899967
http://doi.org/10.1016/0010-440X(90)90035-Q
http://doi.org/10.3389/fpsyt.2019.00203
http://www.ncbi.nlm.nih.gov/pubmed/31031655
http://doi.org/10.1016/S0022-3999(00)00084-2

Int. |. Environ. Res. Public Health 2022, 19, 3649 10 of 10

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Tesio, V.; Di Tella, M.; Ghiggia, A.; Romeo, A.; Colonna, F; Fusaro, E.; Geminiani, G.C.; Castelli, L. Alexithymia and depression
affect quality of life in patients with chronic pain: A study on 205 patients with fibromyalgia. Front. Psychol. 2018, 9, 442.
[CrossRef] [PubMed]

Barbasio, C.; Vagelli, R.; Marengo, D.; Querci, F.; Settanni, M.; Tani, C.; Mosca, M.; Granieri, M. Illness perception in systemic
lupus erythematosus patients: The roles of alexithymia and depression. Compr. Psychiatry 2015, 63, 88-95. [CrossRef] [PubMed]
Lanzara, R.; Conti, C.; Camelio, M.; Cannizzaro, P; Lalli, V.; Bellomo, R.G.; Saggini, R.; Porcelli, P. Alexithymia and Somatization
in Chronic Pain Patients: A Sequential Mediation Model. Front. Psychol. 2020, 11, 2929. [CrossRef] [PubMed]

Bressi, C.; Taylor, G.; Parker, J.; Bressi, S.; Brambilla, V.; Aguglia, E.; Allegranti, I.; Bongiorno, A.; Giberti, F.,; Bucca, M.; et al. Cross
validation of the factor structure of the 20-item Toronto Alexithymia Scale: An Italian multicenter study. J. Psychosom. Res. 1996,
41, 551-559. [CrossRef]

Apolone, G.; Mosconi, P.; Quattrociocchi, L.; Gianicolo, E.A.L.; Groth, N.; Ware, J.E. Questionario sullo Stato di Salute Versione
Italiana [Questionnaire on Health Status Italian Version]; Istituto di Ricerche Farmacologiche Mario Negri: Milano, Italy, 2005.

Iani, L.; Lauriola, M.; Costantini, M. A confirmatory bifactor analysis of the hospital anxiety and depression scale in an Italian
community sample. Health Qual. Life Outcomes 2014, 12, 84. [CrossRef] [PubMed]

Fredriksson, T.; Pettersson, U. Severe psoriasis: Oral therapy with a new retinoid. Dermatologica 1978, 157, 238-244. [CrossRef]
[PubMed]

Hayes, A.F. Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regression-Based Approach, 2nd ed.; Guilford
Publications: New York, NY, USA, 2017.

Fava, M.; Rankin, M.A.; Wright, E.C.; Alpert, ].E.; Nierenberg, A.A.; Pava, ].; Rosenbaum, J.F. Anxiety disorders in major
depression. Compr. Psychiatry 2000, 41, 97-102. [CrossRef]

Lamers, E; van Oppen, P.; Comijs, H.C.; Smit, ].H.; Spinhoven, P; van Balkom, A.J.; Nolen, W.A.; Zitman, FG.; Beekman, A.T.E;
Penninx, B.W. Comorbidity patterns of anxiety and depressive disorders in a large cohort study: The Netherlands Study of
Depression and Anxiety (NESDA). J. Clin. Psychiatry 2011, 72, 341-348. [CrossRef] [PubMed]

Panasiti, M.S.; Ponsi, G.; Violani, C. Emotions, Alexithymia, and Emotion Regulation in Patients with Psoriasis. Front. Psychol.
2020, 11, 836. [CrossRef] [PubMed]

Picardi, A.; Mazzoti, E.; Gaetano, P,; Cattaruzza, M.S.; Baliva, G.; Melchi, C.F.; Pasquini, P. Stress, social support, emotional
regulation and exacerbation of diffuse plaque psoriasis. Psychosomatics 2005, 46, 556-564. [CrossRef] [PubMed]

Mikolajczak, M.; Luminet, O. Is alexithymia affected by situational stress or is it a stable trait related to emotion regulation? Pers.
Individ. Dif. 2006, 40, 1399-1408. [CrossRef]

Larsen, M.H.; Krogstad, A.L.; Wahl, A K. Alexithymia, illness perception and self-management competency in psoriasis. Acta
Derm. Venereol. 2017, 97, 934-940. [CrossRef] [PubMed]

Richards, H.L.; Fortune, D.G.; Griffiths, C.E.M.; Main, C. Alexithymia in patients with psoriasis: Clinical correlates and
psychometric properties of the Toronto Alexithymia Scale-20. J. Psychosom. Res. 2005, 58, 89-96. [CrossRef] [PubMed]
Nandrino, J.L.; Baracca, M.; Antoine, P,; Paget, V.; Bydlowski, S.; Carton, S. Level of emotional awareness in the general French
population: Effects of gender, age, and education level. Int. |. Psychol. 2013, 48, 1072-1079. [CrossRef] [PubMed]

Preece, D.A.; Mehta, A.; Becerra, R.; Chen, W.; Allan, A.; Robinson, K.; Boyes, M.; Hasking, P.; Gross, ].J. Why is Alexithymia a
Risk Factor for Affective Disorder Symptoms? The Role of Emotion Regulation. J. Affect. Disord. 2021, 296, 337-341. [CrossRef]
[PubMed]

Norman, H.; Marzano, L.; Coulson, M.; Oskis, A. Effects of mindfulness-based interventions on alexithymia: A systematic review.
Evid. Based Ment. Health 2019, 22, 36-43. [CrossRef] [PubMed]

Cooper, D.; Yap, K,; Batalha, L. Mindfulness-based interventions and their effects on emotional clarity: A systematic review and
meta-analysis. J. Affect. Disord. 2018, 235, 265-276. [CrossRef] [PubMed]

Cameron, K.; Ogrodniczuk, J.; Hadjipavlou, G. Changes in alexithymia following psychological intervention: A review. Harv. Rev.
Psychiatry 2014, 22, 162-178. [CrossRef] [PubMed]


http://doi.org/10.3389/fpsyg.2018.00442
http://www.ncbi.nlm.nih.gov/pubmed/29670558
http://doi.org/10.1016/j.comppsych.2015.09.004
http://www.ncbi.nlm.nih.gov/pubmed/26555496
http://doi.org/10.3389/fpsyg.2020.545881
http://www.ncbi.nlm.nih.gov/pubmed/33192791
http://doi.org/10.1016/S0022-3999(96)00228-0
http://doi.org/10.1186/1477-7525-12-84
http://www.ncbi.nlm.nih.gov/pubmed/24902622
http://doi.org/10.1159/000250839
http://www.ncbi.nlm.nih.gov/pubmed/357213
http://doi.org/10.1016/S0010-440X(00)90140-8
http://doi.org/10.4088/JCP.10m06176blu
http://www.ncbi.nlm.nih.gov/pubmed/21294994
http://doi.org/10.3389/fpsyg.2020.00836
http://www.ncbi.nlm.nih.gov/pubmed/32508706
http://doi.org/10.1176/appi.psy.46.6.556
http://www.ncbi.nlm.nih.gov/pubmed/16288135
http://doi.org/10.1016/j.paid.2005.10.020
http://doi.org/10.2340/00015555-2707
http://www.ncbi.nlm.nih.gov/pubmed/28536730
http://doi.org/10.1016/j.jpsychores.2004.03.009
http://www.ncbi.nlm.nih.gov/pubmed/15771875
http://doi.org/10.1080/00207594.2012.753149
http://www.ncbi.nlm.nih.gov/pubmed/23305070
http://doi.org/10.1016/j.jad.2021.09.085
http://www.ncbi.nlm.nih.gov/pubmed/34606815
http://doi.org/10.1136/ebmental-2018-300029
http://www.ncbi.nlm.nih.gov/pubmed/30077988
http://doi.org/10.1016/j.jad.2018.04.018
http://www.ncbi.nlm.nih.gov/pubmed/29660642
http://doi.org/10.1097/HRP.0000000000000036
http://www.ncbi.nlm.nih.gov/pubmed/24736520

	Introduction 
	Materials and Methods 
	Sample 
	Measures 
	Statistical Analysis 

	Results 
	Sample Characteristics 
	Differences between Alexithymic and Non-Alexithymic Patients 
	Correlations between Variables 
	Serial Mediation Analysis 

	Discussion 
	Conclusions 
	References

