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Neuropsychiatry; tifying and describing feelings. Although associated with other non-motor symptoms, mainly
Affective symptoms; neuropsychiatric, alexithymia may present as an isolated symptom in persons with Parkinson’s
Risk factors Disease (PwP). The objective of the study is to identify determinants of alexithymia and its

association with quality of life (QoL) in Parkinson’s disease.

Methods: Subjects with Parkinson’s disease were recruited. The following instruments were
applied: Movement Disorders Society Unified Parkinson’s Disease Rating Scale (MDS-UPDRS),
Non-Motor Symptoms Scale (NMSS), Montreal Cognitive Assessment (MoCA), Toronto alexithymia
scale (TAS-20) and Parkinson’s Disease Questionnaire (PDQ-8). Matched healthy controls were
screened using TAS-20. Clinical and demographical variables were compared between alex-
ithymic and non-alexithymic. Regression models were used to find determinants of alexithymia.
Impact of alexithymia on QoL was estimated with a linear regression model.

Results: 98 patients were included. 56.1% PwP and 28.8% controls were alexithymic (p <0.001).
Education level (OR 0.86) and NMSS urinary score (OR 1.09) determined alexithymia as well as
TAS-20 score. Alexithymia was an independent determinant of QoL.

Conclusions: Alexithymia is a prevalent independent non-motor symptom in PwP with impact
on QoL. Low education level and urinary symptoms are important determinants of alexithymia.
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Trastornos del
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Sintomas afectivos;
Factores de riesgo

Determinantes e impacto de la alexitimia en la calidad de vida en la enfermedad de
Parkinson

Resumen

Introduccion: La alexitimia es un rasgo neuropsiquiatrico conceptualizado como la dificul-
tad para identificar y describir sentimientos. Aunque esta asociado con otros sintomas no
motores, principalmente neuropsiquiatricos, sigue siendo una caracteristica independiente de
las personas con enfermedad de Parkinson (PcP). El objetivo del estudio es identificar los
determinantes de la alexitimia y su asociacion con la calidad de vida en la enfermedad de
Parkinson.

Métodos: Se reclutaron sujetos con enfermedad de Parkinson. Se aplicaron los siguientes
instrumentos: escala unificada de la enfermedad de Parkinson de la Sociedad de Trastornos
del Movimiento (MDS-UPDRS), escala de sintomas no motores (NMSS), evaluacion cognitiva de
Montreal (MoCA), escala de alexitimia de Toronto (TAS-20) y cuestionario de la enfermedad
de Parkinson (PDQ-8). Se incluyeron controles sanos pareados, los cuales se evaluaron usando
la TAS-20. Las variables clinicas y demograficas se compararon entre pacientes alexitimicos y
no alexitimicos. Se utilizaron modelos de regresion para estimar los predictores de alexitimia.
El impacto de este rasgo neuropsiquiatrico en la calidad de vida se estim6 con un modelo de
regresion lineal.

Resultados: Se incluyeron 98 pacientes. El 56,1% de PcP y el 28,8% de los controles fueron
alexitimicos (p < 0,001). El nivel educativo (OR 0,86) y la puntuacion urinaria del NMSS (OR
1,09) determinaron la alexitimia, asi como la puntuacion del TAS-20. La alexitimia fue un
determinante independiente de calidad de vida.

Conclusiones: La alexitimia es un sintoma independiente no motor prevalente con impacto
en la calidad de vida. El bajo nivel educativo y los sintomas urinarios son determinantes
importantes de esta condicion.

© 2020 Sociedad Espanola de Neurologia. Publicado por Elsevier Espafna, S.L.U. Este es un
articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-

nc-nd/4.0/).

Introduction

The neuropsychiatric profile of persons with Parkinson’s
Disease (PwP) is diverse and complex. Interest in neuropsy-
chiatric symptoms and its association with quality of life
(QolL) has increased.?

Alexithymia is a complex neuropsychiatric symptom con-
ceptualized as the difficulty identifying and describing
feelings, as well as externally oriented thinking and limited
imaginative capacity.’ Alexithymia is not listed as a men-
tal disorder in the Diagnostic and Statistical Manual of
Mental Disorders (DSM-5), and prevalence has been esti-
mated to be 10% in general population.* As personality trait
has been reported as relevant among patients with various
neurological disorders, in particular other neurodegenera-
tive diseases such as Alzheimer’s disease.’ Earlier reports
observed that the prevalence of alexithymia was twice as
high in PWP when compared to general population.’ Inter-
estingly, this increased prevalence maintained irrespective
of cognitive decline or pharmacological therapy in de novo
patients.® The association of alexithymia with other neu-
ropsychiatric symptoms in PwP is quite complex and only
scarcely explored. A recent review suggests that, although
tightly associated with depression, anxiety and apathy; alex-
ithymia remains can present as an isolated characteristic of
PwP.” Association with other non-motor symptoms has not
been addressed to the best of our knowledge.

From a pathophysiological viewpoint it has been hypoth-
esized neurodegeneration at basal ganglia, vastly connected
with the dorsal prefrontal and orbitofrontal areas may
explain impairment in emotional experience processing.>’
Neuroimaging studies in persons with alexithymia have
implicated other areas such as the insula and the cingulate
cortex.%?

In addition, alexithymia may cause psychological distress
leading to social and emotional dysfunction and psychiatric
disorders that might result in a poor QoL, disability and
caregiver burden.

To date, no study has been carried out to explore the
association of alexithymia with a broader spectrum of non-
motor symptoms and with QoL in PwP. The objective of this
study was to identify clinical determinants of alexithymia
and its association with QoL in Parkinson’s disease.

Material and methods

A total of 98 consecutive PwP were included into the study.
All participants attended the Movement Disorders Clinic
at the National Institute of Neurology and Neurosurgery in
Mexico City. All patients met diagnostic criteria according
to the Movement Disorders Society'' and were evaluated by
neurologist with experience in movement disorders. Known
diagnosis of depression or anxiety was not an exclusion

335



A. Alvarado-Bolanos et al.

criteria. Subjects who were not able to provide the data
were excluded including those with dementia as assessed
(Montreal Cognitive Assessment <21).

Complete clinical history was carried out and clinical and
demographic data collected. Disease severity was graded
according to Hoehn and Yahr scale (HY). All information
regarding antiparkinsonian treatment was recorded. Lev-
odopa (L-dopa) equivalent daily dose (LEDD) was calculated.

The Movement Disorders Society Unified Parkinson’s Dis-
ease Rating Scale (MDS-UPDRS) was used to assess non motor
experiences of daily living (Part 1), motor experiences of
daily living (Part 1l), motor examination (Part Ill) and motor
complications (Part IV).'> MDS-UPDRS part | was used to
assess for the presence of psychotic symptoms, depressed
and anxious mood, apathy, and sleep problems. This scale
is well validated and correlation with other specific clinical
scales has been performed."?

Non-motor symptoms were assessed using the Non-
Motor Symptoms Scale (NMSS).™ This instrument evaluates
30 items grouped to 9 relevant domains: cardiovascular
(2 items); sleep/fatigue (4 items); mood/cognition
(6 items); perceptual problems/hallucinations (3 items);
attention/ memory (3 items); gastrointestinal tract (3
items); urinary (3 items); sexual function (2 items); and
miscellaneous items evaluating pain, olfactory alterations,
weight loss, and excessive sweating. The score for each
item is obtained by multiplying the severity score (from 0
to 3) times the frequency score (from 1 to 4).

Cognition was evaluated with the Montreal Cognitive
Assessment (MoCA). The MoCA has been validated as a useful
screening tool in PwP evaluating several cognitive domains;
education level adjustment was performed as recommended
and a MoCA score <26 was used as cut-off for mild cognitive
impairment.’

QoL was measured using the Parkinson’s Disease Ques-
tionnaire Short Form (PDQ-8)."® A summarized index
(PDQ-8index), ranging from 0 to 100 was calculated. Higher
scores reflect lower QoL.

Alexithymia was evaluated using the twenty-item Toronto
alexithymia scale (TAS-20)."7 This scale has a three-factor
structure: Factor 1 (F1) difficulty identifying feelings; Fac-
tor 2 (F2) difficulty describing feeling (F2); and Factor
3 (F3) externally-oriented thinking. The TAS-20 is a self-
reported scale that is comprised of 20 items. Items are
graded using a 5-point Likert scale. 5 items for F1, 7 for
F2 and 8 for F3; accounting for a maximum score of 100.
The total score is the sum of independent items. Origi-
nally cutoff scoring classifies patients as non-alexithymia
(score <51), borderline alexithymia (scores 52—60) and
alexithymia (score > 61). For study purposes, participants
were classified as alexithymic or non-alexithymic (non-
alexithymia and borderline scores). This classification has
been previously used by other authors.’® Extensive val-
idations in different languages and cultures," including
Mexican population have been published.?’ The TAS-20 was
preferred over the TAS-26 due its better psychometric
properties.?’

In addition, TAS-20 has been used extensively to evalu-
ate alexithymia in PwP.>22.23 The TAS-20 was also applied to
age-matched controls to estimate the difference in preva-
lence between groups since this data has not been reported
for Mexican population. The control subjects were recruited

from the waiting room and had no known neurological or
psychiatric disease.

The study protocol was approved by the Institutional
Review Board and all participants gave their written
informed consent in accordance with the requirements of
the Ethics Committee.

Statistical analysis

Bivariate analyses were conducted to identify differences
between PwP with and without alexithymia. Means com-
parisons were performed using Student’s T test. Qualitative
variables were contrasted using chi-squared test or Fisher’s
exact test as appropriate. Correlation coefficients were used
to assess the relation between variables of interest and
PDQ-8. Variables with statistically significant differences at
the bivariate level were used for the multivariate analy-
sis. For logistic regression, the presence of alexithymia was
defined as dependent variable. On the other hand, TAS-20
total score was used as dependent variable in a linear regres-
sion model. Multicollinearity was assessed using variation
inflation factors (VIF). Hosmer—Lemeshow test was used for
goodness of fit of the logistic regression, whereas analy-
sis of residuals was used for the lineal regression. Variance
explained by the models was assessed using the Nagel-
kerke square R or square R, respectively. The relationship
between alexithymia and QoL was also explored using a lin-
ear regression model with PDQ-8;,4ex as dependent variable.
Independent variables were selected from the correlation
matrix.

A p value of <0.05 was considered significant. Statistical
analyses were performed using SPSS, version 17 (SPSS, Inc.,
Chicago, IL).

Results

A total of 98 PwP (55.1% male) were recruited for the study.
The mean age was 62.7 & 12.3 years. The mean disease dura-
tion 10+ 5 years, and mean education level 10+5.1 years.
In terms of disease severity, 70.4% of patients had mild dis-
ease (HY Stage 1 or 2), 20.4% moderate (HY Stage 2), and
9.2% had severe disease (HY Stage 4 or 5). All patients were
on antiparkinsonian treatment, 87.8% on L-dopa and 52% on
dopamine agonist (DA).

A full comparison between PwP and controls is shown in
Table 1. Overall, alexithymia was more common in PwP and
was reflected in all TAS-20 factors.

When comparing within the PD group, alexithymic PwP
had less years of education, and worse MDS-UPDRS parts |
and Il scores. A detailed comparison of clinical variables
is provided in Table 2. No differences were found between
groups regarding the use of L-dopa (p=0.76) or DA (p=0.84).

Regarding non motor symptoms, no difference in mild
cognitive impairment was found. Concerning the severity of
non-motor symptoms, NMSS items evaluating sleep/fatigue,
mood/cognition, and urinary symptoms had higher mean
scores in alexithymic PwP. A full comparison of non-motor
symptoms is shown in Table 3.

Statistically significant correlations were found for
PDQ-8 with all of the following: TAS-20 score (r=0.36), NMSS
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Table 1  Comparison of clinical variables between PwP and controls.

Clinical variables PwP (n=98) Controls (n=98) p value
Age (years) 62.7+12.3 61.5+11.2 0.08
Male 54 (55.1) 41 (41.8) 0.04
Years of education 10.0+5.3 10.4+5.2 0.53
Alexithymic 55 (56.1) 29 (28.8) <0.001
TAS 20 score
Difficulty identifying feelings 20.7+9.2 15.45+8.1 <0.001
Difficulty describing feelings 18.4+5.3 15.62+5.3 <0.001
Externally oriented thinking 24.7+4.7 22.54+4.7 <0.001
Total 63.91+17.3 53.62 +14.9 <0.001

Data are mean 4 SD; or absolute numbers and percentages. PwP: person with Parkinson’s Disease; TAS-20: twenty-item Toronto alex-
ithymia scale.

Table 2 Comparison of clinical variables between alexithymic and non-alexithymic PwP.

Clinical variables® Non-alexithymic PwP (n=43) Alexithymic PwP (n=55) p value
Age (years) 60+11.5 64.8+12.6 0.06
Male 24 (55.8) 30 (54.5) 0.90
Disease duration (years) 9.90+5.4 10.0+4.9 0.54
Years of education 11.8+4.4 8.5+5.0 <0.001
LEDD 629.8 +356.9 710.1+482.6 0.40
Disease stage

HY 1-2 35(81.4) 34(61.8) 0.04

HY 3 1(2.3) 19 (34.5) <0.001

HY 4-5 7 (16.3) 2(2.0) 0.04
MDS-UPDRS | 6.9+5.3 11.3+6.6 <0.001
MDS-UPDRS Il 10.7+8.8 13.3+7.6 0.09
MDS-UPDRS 11l 28.5+15.2 34.8+14.7 0.04
MDS-UPDRS IV 2.9+3.8 4.1+4.8 0.19
MDS-UPDRS Total 48.9 +£27.4 63.5+26.4 0.01
MoCA 24.8+2.9 23.1+2.6 <0.01

PwP: person with Parkinson’s Disease; HY: Hoehn and Yahr stage; LEDD: Levodopa equivalent daily dose; MDS-UPDRS: Movement Disorders
Society Unified Parkinson’s Disease Rating Scale; MoCA: Montreal Cognitive Assessment; TD: tremor dominant; PIGD: postural instability
and gait disorder.

@ Data are mean = SD; or absolute numbers and percentages.

Table 3 Comparison of non-motor symptoms between alexithymic and non-alexithymic PwP.

Non-motor variables Non-alexithymic PwP (n=43) Alexithymic PwP (n=55) p value
Mild cognitive decline 14 (32.6) 17 (30.9) 0.08
NMSS cardiovascular 0.8+2.2 1.5+2.5 0.13
NMSS sleep/fatigue 5.6 +6.5 9+8.2 0.02
NMSS mood/cognition 4.7+10.3 12.4+16.6 0.01
NMSS perceptual problems/hallucinations 1.1+£5.5 1.5+3.4 0.70
NMSS attention/memory 3.5+6 5.8+8.2 0.06
NMSS gastrointestinal 5.3+7.6 6.8+7.8 0.40
NMSS urinary 6.2+7 12.5+10.3 <0.001
NMSS sexual function 1.7+6 3.6+5.7 0.11
NMSS miscellaneous 5.4+6.2 7.8+6.51 0.06
NMSS total 33.6+37.4 60.9 + 38.8 <0.001

NMSS: Non-Motor Symptoms Scale.
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Table 4 Multivariate analyses for presence and severity of alexithymia in persons with Parkinson’s disease.

Variables Logistic regression® Linear regression®
Adjusted OR Cl 95% p value B (CI 95%) p value

Years of education 0.86 0.77 to 0.96 0.01 —1.1 (=1.72 to —0.43) 0.001
Disease duration (years) 0.98 0.88 to 1.08 0.62 0.15(—0.61 to 0.64) 0.96
HY stage 0.53 0.21to 1.4 0.19 —3.9 (-9.5to 1.1) 0.14
MDS-UPDRS Il 1.03 0.98 to 1.1 0.43 0.21 (—0.76 to 0.49) 0.15
MoCA 0.86 0.72 to 1.04 0.13 —.90 (—2.10 to 0.25) 0.12
NMSS sleep/fatigue 1.04 0.95 to 1.1 0.43 0.10 (—0.37 to 0.56) 0.68
NMSS mood/cognition 1.04 0.99 to 1.1 0.17 0.18 (—0.73 to 0.43) 0.16
NMSS urinary 1.09 1.02 to 1.17 0.01 0.43 (0.18 to 0.77) 0.02

OR: odds ratio; HY: Hoehn and Yahr stage; MDS-UPDRS: Movement Disorders Society Unified Parkinson’s Disease Rating Scale; MoCA:

Montreal Cognitive Assessment; NMSS: Non-Motor Symptoms Scale.
a Presence of alexithymia as dependent variable.
b TAS-20 score as dependent variable.

mood/cognition (r=0.54), NMSS perceptual/hallucinations
(r=0.43), NMSS sexual (r=0.32), NMSS sleep fatigue
(r=0.30), NMSS Urinary (r=0.27), NMSS cardiovascular
(r=0.46), MDS-UPDRS part | (r=0.50), MDS-UPDRS part II
(r=0.61), MDS-UPDRS part Ill (r=0.51) and MDS-UPDRS part
IV (r=0.35).

For the multivariate analysis the following variables were
considered: years of education, disease duration, HY stage,
MDS-UPDRS part Ill, MoCA, NMSS sleep/fatigue, NMSS mood
cognition, NMSS urinary. MDS-UPDRS part | was excluded
due to multicollinearity with other NMMS domains. In the
logistic regression model, years of education and NMSS
urinary remained as determinants for alexithymia in PwP.
Hosmer-Lemeshow test showed goodness of fit (p =0.08) and
Nagelkerke square R was 0.40. Also, in the linear regression
analysis years of education and NMSS urinary were deter-
minants for alexithymia severity. Together these variables
explained 30% of TAS-20 score variance. Full data derived
from both multivariate analyses are shown in Table 4.

Regarding QoL, alexithymic PwP had higher mean PDQ-
8index When compared with non-alexythimic (25.1+16 vs
14.8+12.6, p<0.001). In the multivariate analysis, a lin-
ear regression model was built with PDQ-8;.4ex as dependent
variable, and the highly correlated variables as independent
variables. In this model only and TAS-20 score (B coefficient
of 0.67 [95%Cl 0.04—0.13], p=0.04) and MDS-UPDRS part Il
remained as QoL determinants. This model explained 45% of
PDQ-8;n4ex Variance.

Discussion

Reports of prevalence of alexithymia in PwP are varied. In
our study 56% of our sample was alexithymic. This number is
considerably higher to that found by previous studies, were
prevalence ranged from 18 to 31.6%.2%** Overrepresenta-
tion of other neuropsychiatric symptoms in Mexican PwP
has previously been noticed for psychosis, mood/apathy and
impulse control disorder,?®> suggesting a possible sociocul-
tural influence.

Interestingly prevalence of alexithymia was also higher
the healthy controls, when compared to other studies.
Prevalence in healthy control varies, but generally is

reported between 5 and 15%.262% Several reasons may
explain this finding. First, variations in the performance of
TAS-20 attributed to transcultural differences were shown
in a small study comparing between European and Ameri-
can healthy control subjects (including Mexican patients).?°
Second, the low mean education level of our sample. In gen-
eral, patients with higher education have been shown to
be less alexithymic.?’ Third, alexithymia has been shown to
increase with aging.?® The discreet underrepresentation of
men is unlikely to contribute to the high prevalence of alex-
ithymia in controls. Studies have found that this trait is more
prevalent in men, at least in part as a product of gender
role socialization.?' Lastly, even though controls were asked
for previous neuropsychiatric diagnosis, we cannot assess if
symptoms not directly screened may have contribute to the
observed prevalence.

Determinants of alexithymia in PwP have scarcely been
explored. The actual independence of alexithymia from
other neuropsychiatric symptoms has even been questioned.
Many studies have linked depression to alexithymia outside
PD.3233 A meta-analysis conducted in over 3000 subjects
only found a moderate relationship between depression and
TAS-total score.** On the other hand, PwP severity of depres-
sive symptoms has also been associated with alexithymia.?®
Nonetheless, other studies have demonstrated that alex-
ithymia in PD is independent from depression,*> suggesting
alexithymia might be a non-motor symptom by itself. In
our study mean NMSS mood/cognition scores were higher
in alexithymic PwP, but this variable failed to predict
alexithymia. Another potentially relevant factor to be con-
sidered is represented by cognitive impairment. Alexithymic
PwP have been shown to perform worst on tasks requir-
ing visual-spatial,?> non-verbal processing,*® and executive
function.?” In our study cognitive impairment as defined by
the MoCA did not differ between PD groups. Nevertheless,
it is important to mention that the total MoCA score did dif-
fer between groups with alexithyimic PwP scoring lower by
1.7 £0.6 points.

In this regard, years of education was found to be a pro-
tector variable to both alexithymia and its severity. This has
been previously reported by other authors.?®3° Interestingly
this association maintained despite the relative low educa-
tion years of our study population in comparison to other
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studies, suggesting that this trend maintains even at low
levels of education.

Few studies have explored the relationship between
motor symptoms and alexithymia. In our study an association
was found between severity of motor symptoms and sever-
ity of alexithymia. Costa el al. reported that the severity
of motor symptoms did not differ between alexithymic and
non-alexithymic PwP,2® although it has been reported that
postural instability and gait disorder subtype is associated
with more difficulty in identifying and describing feeling.*’

Perhaps one of the least expected finding in our study
was the association of urinary symptoms and alexithymia.
To the best of our knowledge, this is the first study to
report a positive correlation between these two symp-
toms. Although not directly explored, a connection between
urinary symptoms and alexithymia can be inferred from
potentially shared neurobiological mechanisms. The frontal
cortex plays an important role in planning, response sup-
pression and regulation of micturition for appropriate social
behavior. Together with basal ganglia dysfunction, which
appear to suppress micturition; prefrontal, anterior cingu-
late and insula cortex dysfunction seem to contribute to
urinary symptoms in PwP.“* On the other hand, studies sug-
gest that alexithymia may be related to altered activity
of frontal regions particularly in right anterior cingulate.
These finding have been supported by functional imag-
ing studies.”" Lastly, in our study urinary symptoms were
assessed subjectively using the NMSS urinary item which
evaluates urgency, frequency and nicturia. Although this
scale is listed as ‘‘suggested’’ by the International Parkin-
son and Movement Disorder Society, clinimetric properties
for urinary symptoms have not been evaluated separately.*?
Therefore, this instrument may not be truly ideal for grad-
ing urinary symptoms. Moreover, urinary symptoms may have
been related to the age of the sample, among other factors.
Few conclusions can be carried out and further studies using
objective urodynamic evaluations are needed to confirm our
findings.

In our study alexithymia showed to be an independent
determinant of QoL in PwP. Recently, Klietz et al reported
that MDS-UPDRS Il, BDI and TAS-26 score showed a signif-
icant correlation with the QoL assessed with the PDQ-8%;
our findings confirm this association.

Interestingly this association remained independent of
other non-motor symptoms which are well known QoL
determinants. The other associated factor with QoL was
MDS-UPDRS part Il which assess motor aspects of activities
of daily living. This finding suggest that increased aware-
ness is needed to develop screening strategies and further
therapeutic approaches to impact QoL in PwP.

Our study has limitations. An observational design is
not ideal for identifying risk factors and our findings need
to be further supported by prospective studies. Also, it
should be mentioned that while controls were assessed for
previous known neurological and psychiatric diseases, and
excluded accordingly, a thoroughly screening was not per-
formed. On the other hand, neuropsychiatric symptoms in
PwP were assessed as part of the MDS-UPDRS part | but a for-
mal diagnostic neuropsychological assessment for individual
symptoms was not performed. Neither the MDS-UPDRS part
I nor the neuropsychiatric-related items in the NMSS can be
considered a substitute for a comprehensive assessment and

this limitation should be considered when interpreting our
findings.

Cognitive impairment was only assessed using Level |
criteria (impairment on a scale of global cognitive abilities
validated for use in PD) but a more thorough evaluation is
warranted in order to validate our findings. In summary, fur-
ther studies using validated rating scales assessing not only
the presence but also the severity of each related symptom
is still needed. Lastly, a referral bias was present with under-
representation of PwP in more severe stages of the disease,
therefore our results may not be reproducible in advanced
stages of the disease.

Conclusions

In conclusion alexithymia is prevalent in PD and stands as
an independent non-motor symptom in PwP. Alexithymia
and its severity were determined by lower education level
and urinary symptoms. This personality trait may be worth
screening in PwP since impact to QoL is significant.

Funding

None.

Conflict of interest

There is no conflict of interest to declare.

References

1. Aarsland D, Marsh L, Schrag A. Neuropsychiatric symp-
toms in Parkinson’s disease. Mov Disord. 2009;24:2175—86,
http://dx.doi.org/10.1002/mds.22589.

2. Balestrino R, Martinez-Martin P. Neuropsychiatric symp-

toms, behavioural disorders, and quality of life in
Parkinson’s disease. J Neurol Sci. 2017;373:173-38,
http://dx.doi.org/10.1016/j.jns.2016.12.060.

3. Ricciardi L, Demartini B, Fotopoulou A, Edwards
MJ. Alexithymia in neurological disease: a review.

J  Neuropsychiatry  Clin  Neurosci. 2015;27:179-87,
http://dx.doi.org/10.1176/appi.neuropsych.14070169.

4. Taylor GJ, Bagby RM, Parker JDA, Grotstein J. Disorders
of affect regulation. Cambridge University Press; 1997,
http://dx.doi.org/10.1017/cb0o9780511526831.

5. Costa A, Peppe A, Carlesimo GA, Salamone G, Calta-
girone C. Prevalence and characteristics of alexithymia
in Parkinson’s  disease. Psychosomatics. 51:22-8.
https://doi.org/10.1176/appi.psy.51.1.22.

6. Poletti M, Frosini D, Pagni C, Lucetti C, Del Dotto P, Ceravolo
R, et al. Alexithymia is associated with depression in de novo
Parkinson’s disease. Psychother Psychosom. 2011;80:251-3,
http://dx.doi.org/10.1159/000322029.

7. AssognaF, Cravello L, Orfei MD, Cellupica N, Caltagirone C, Spal-
leta G. Alexithymia in Parkinson’s disease: a systematic review
of the literature. Parkinsonism Relat Disord. 2016;28:1—11,
http://dx.doi.org/10.1016/j.parkreldis.2016.03.021.

8. Goerlich-Dobre KS, Bruce L, Martens S, Aleman A, Hooker CI.
Distinct associations of insula and cingulate volume with the

339



A. Alvarado-Bolanos et al.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

cognitive and affective dimensions of alex-
ithymia. Neuropsychologia. 2014;53:284-92,

http://dx.doi.org/10.1016/j.neuropsychologia.2013.12.006.

. Goerlich-Dobre KS, Votinov M, Habel U, Pripfl J, Lamm

C. Neuroanatomical profiles of alexithymia dimen-
sions and subtypes. Hum Brain Mapp. 2015;36:3805—18,
http://dx.doi.org/10.1002/hbm.22879.

Klietz M, Schnur T, Drexel SC, Lange F, Paracka L, Huber MK,
et al. Alexithymia is associated with reduced quality of life and
increased caregiver burden in Parkinson’s disease. Brain Sci.
2020;10:401, http://dx.doi.org/10.3390/brainsci10060401.
Postuma RB, Berg D, Stern M, Poewe W, Olanow CW,
Oertel W, et al. MDS clinical diagnostic criteria for
Parkinson’s  disease. ~Mov  Disord. 2015;30:1591—601,
http://dx.doi.org/10.1002/mds.26424.

Martinez-Martin P, Rodriguez-Blazquez  C,  Alvarez-
Sanchez M, Arakaki T, Bergareche-Yarza A, Chade A,
et al. Expanded and independent validation of the
Movement Disorder Society-Unified Parkinson’s Disease
Rating Scale (MDS-UPDRS). J Neurol. 2013;260:228-36,
http://dx.doi.org/10.1007/s00415-012-6624-1.

Gallagher DA, Goetz CG, Stebbins G, Lees AJ, Schrag A.
Validation of the MDS-UPDRS Part | for nonmotor symp-
toms in Parkinson’s disease. Mov Disord. 2012;27:79-83,
http://dx.doi.org/10.1002/mds.23939.

Chaudhuri KR, Martinez-Martin P, Brown RG, Sethi K, Stocchi
F, Odin P, et al. The metric properties of a novel non-
motor symptoms scale for Parkinson’s disease: results from
an international pilot study. Mov Disord. 2007;22:1901—11,
http://dx.doi.org/10.1002/mds.21596.
Dalrymple-Alford JC, MacAskill MR,
ingston L, Graham C, Crucian GP, et al. The
MoCA: well-suited screen for cognitive impairment
in  Parkinson disease. Neurology.  2010;75:1717-25,
http://dx.doi.org/10.1212/WNL.0b013e3181fc29¢9.
Jenkinson C, Fitzpatrick R, Peto V, Greenhall R, Hyman N.
The PDQ-8: development and validation of a short-form Parkin-
son’s disease questionnaire. Psychol Health. 1997;12:805—14,
http://dx.doi.org/10.1080/08870449708406741.

Bagby RM, Parker JD, Taylor GJ. The twenty-item Toronto
Alexithymia Scale-l Item selection and cross-validation of
the factor structure. J Psychosom Res. 1994;38:23-32,
http://dx.doi.org/10.1016/0022-3999(94)90005-1.

Enrici 1, Adenzato M, Ardito RB, Mitkova A, Cavallo
M, Zibetti M, et al. Emotion processing in Parkinson’s
disease: a three-level study on recognition represen-
tation, and regulation. PLoS One. 2015;10:e0131470,
http://dx.doi.org/10.1371/journal.pone.0131470.

Taylor GJ, Michael Bagby R, Parker JDA. The 20-ltem Toronto
Alexithymia Scale IV. Reliability and factorial validity in differ-
ent languages and cultures. J Psychosom Res. 2003;55:277—-83,
http://dx.doi.org/10.1016/50022-3999(02)00601-3.

Paez D, Martinez-Sanchez F, Velasco C, Mayordomo S, Fernan-
dez |, Blanco A. Validez psicométrica de la Escala de Alexitimia
de Toronto (TAS-20): un estudio transcultural. Boletin de Psi-
cologia. 1999;63:55—76.

Wise TN, Simpson N, Sheridan MJ. Comparison of 26-
item and 20-item versions of the Toronto Alexithymia Scale
for psychiatric outpatients. Psychol Rep. 2000;87:127—-32,
http://dx.doi.org/10.2466/pr0.2000.87.1.127.

Costa A, Peppe A, Carlesimo GA, Pasqualetti P, Caltagirone
C. Alexithymia in Parkinson’s disease is related to sever-
ity of depressive symptoms. Eur J Neurol. 2006;13:836—41,
http://dx.doi.org/10.1111/j.1468-1331.2006.01216.x.

Costa A, Peppe A, Carlesimo GA, Salamone G, Caltagirone
C. Neuropsychological correlates of alexithymia in Parkin-
son’s disease. J Int Neuropsychol Soc. 2007;13:980-92,
http://dx.doi.org/10.1017/51355617707071329.

Nakas CT, Liv-

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

340

Goerlich-Dobre KS, Probst C, Winter L, Witt K, Deuschl
G, Moller B, et al. Alexithymia-an independent risk factor
for impulsive—compulsive disorders in Parkinson’s disease.
Mov Disord. 2014;29:214-20, http://dx.doi.org/10.1002/mds.
25679.

Alvarado-Bolafos A, Cervantes-Arriaga A, Rodriguez-Violante M,
Llorens-Arenas R, Calderon-Fajardo H, Millan-Cepeda R, et al.
Impact of neuropsychiatric symptoms on the quality of life of
subjects with Parkinson’s disease. J Parkinsons Dis. 5:541—8.
https://doi.org/10.3233/JPD-150597.

Castelli L, Tonello D, Rizzi L, Zibetti M, Lanotte M,
Lopiano L. Alexithymia in patients with Parkinson’s dis-
ease treated with DBS of the subthalamic nucleus:
a case—control study. Front Psychol. 2014;5:1168,
http://dx.doi.org/10.3389/fpsyg.2014.01168.

Demartini B, Goeta D, Barbieri V, Ricciardi L, Canevani
MP,  Turner L, et al. Psychogenic non-epileptic
seizures and functional motor symptoms: a com-
mon phenomenology? J Neurol Sci. 2016;368:49—54,
http://dx.doi.org/10.1016/j.jns.2016.06.045.

Urbanek M, Harvey M, McGowan J, Agrawal N.
Regulation of emotions in  psychogenic  nonepilep-
tic seizures. Epilepsy Behav. 2014;37:110-5,

http://dx.doi.org/10.1016/j.yebeh.2014.06.004.

Pasini A, Delle Chiaie R, Seripa S, Ciani N. Alex-
ithymia as related to sex, age, and educational
level: results of the Toronto Alexithymia Scale in
417 normal subjects. Compr Psychiatry. 1992;33:42—6,
http://dx.doi.org/10.1016/0010-440x(92)90078-5.

Onor M, Trevisiol M, Spano M, Aguglia E, Par-
adiso S. Alexithymia and aging: a neuropsychological

perspective. J Nerv  Ment  Dis. 2010;198:891-5,
http://dx.doi.org/10.1097/NMD.0b013e3181fe743e.

Levant RF, Hall RJ, Williams CM, Hasan NT. Gender differ-
ences in alexithymia. Psychol Men Masc. 2009;10:190—203,
http://dx.doi.org/10.1037/a0015652.

Bamonti PM, Heisel MJ, Topciu RA, Franus N, Tal-
bot NL, Duberstein PR. Association of alexithymia and
depression symptom severity in adults aged 50 vyears
and older. Am J Geriatr Psychiatry. 2010;18:51—6,
http://dx.doi.org/10.1097/JGP.0b013e3181bd1bfe.
Honkalampi K, Hintikka J, Tanskanen A, Lehtonen J, Viinamaki
H. Depression is strongly associated with alexithymia in
the general population. J Psychosom Res. 2000;48:99—104,
http://dx.doi.org/10.1016/50022-3999(99)00083-5.

Li S, Zhang B, Guo Y, Zhang J. The association between alex-
ithymia as assessed by the 20-item Toronto Alexithymia scale
and depression: a meta-analysis. Psychiatry Res. 2015;227:1-9,
http://dx.doi.org/10.1016/j.psychres.2015.02.006.

Assogna F, Palmer K, Pontieri FE, Pierantozzi M, Stefani A,
Gianni W, et al. Alexithymia is a non-motor symptom of
Parkinson disease. Am J Geriatr Psychiatry. 2012;20:133—41,
http://dx.doi.org/10.1097/JGP.0b013e318209de07.
Bogdanova Y, Cronin-Golomb A. Alexithymia and Apathy in
Parkinson’s Disease: neurocognitive correlates. Behav Neurol.
2013;27:535—45, http://dx.doi.org/10.1155/2013/682393.
Sengul Y, Kocak M, Corakci Z, Sengul HS, Ustun I. Alex-
ithymia is associated with cognitive impairment in patients
with Parkinson’s disease. Ideggyogy Sz. 2020;73:199-205,
http://dx.doi.org/10.18071/isz.73.0199. PMID: 32579310.
Chen L, Xu L, You W, Zhang X, Ling N. Prevalence and
associated factors of alexithymia among adult prisoners in
China: a cross-sectional study. BMC Psychiatry. 2017;17,
http://dx.doi.org/10.1186/s12888-017-1443-7.

Poletti M, Frosini D, Pagni C, Lucetti C, Del Dotto P, Tognoni G,
et al. The association between motor subtypes and alexithymia
in de novo Parkinson’s disease. J Neurol. 2011;258:1042—5,
http://dx.doi.org/10.1007/s00415-010-5878-8.



Neurologia 38 (2023) 334—341

40. McDonald C, Winge K, Burn DJ.

1.

42.

Lower urinary tract
symptoms in Parkinson’s disease: prevalence, aetiol-
ogy and management. Park Relat Disord. 2017;35:8—16,
http://dx.doi.org/10.1016/j.parkreldis.2016.10.024.

Costa A, Caltagirone C. Alexithymia in Parkinson’s disease: a
point of view on current evidence. Neurodegener Dis Manag.
2016;6:215—22, http://dx.doi.org/10.2217/nmt-2016-0001.
Pavy-Le Traon A, Cotterill N, Amarenco G, Duerr S,
Kaufmann H, Lahrmann H, et al. Clinical rating scales

341

43.

for urinary symptoms in Parkinson disease: critique and
recommendations. Mov Disord Clin Pract. 2018;5:479—91,
http://dx.doi.org/10.1002/mdc3.12636.

Klietz M, Schnur T, Drexel SC, Lange F, Paracka L, Huber
MK, Dressler D, Hoglinger GU, Wegner F. Alexithymia is
associated with reduced quality of life and increased care-
giver burden in Parkinson’s disease. Brain Sci. 2020;10:401,
http://dx.doi.org/10.3390/brainsci10060401. PMID: 32599704;
PMCID: PMC7348697.



	Determinants and impact of alexithymia on qualityof life in Parkinson’s disease

