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Background: Sleep disorders are prevalent among patients with schizophrenia and
are associated with several negative consequences. Although, researchers have
recently suggested that sleep disorders have a close correlation with alexithymia, and
schizophrenia also has a strong correlation with alexithymia, there have been few
studies on the relationships between schizophrenia, sleep disorders and alexithymia.
Therefore, this study aimed to explore the relationships between psychiatric
symptoms, alexithymia and sleep problems in patients with schizophrenia so as to
provide a reference for the clinical treatment of this comorbidity.

Methods: In total, 977 patients with schizophrenia were recruited for this study.
The Insomnia Severity Index (ISI) was used to assess sleep disorders, and the
Positive and Negative Syndrome Scale (PANSS), Repeatable Battery for the
Assessment of Neuropsychological Status (RBANS) and Toronto Alexithymia Scale
(TAS) were used to evaluate clinical symptoms, cognitive functions and the ability
to express emotion, respectively.

Results: The results indicated that the PANSS subscales (G-subscore) and TAS
group were risk factors for insomnia in schizophrenia patients (all p <0.05). The
mediation model showed the standardized path coefficients from schizophrenia
to alexithymia (f=0.104, p<0.001) and from alexithymia to insomnia (= 0.038,
p <0.001) were statistically significant.

Conclusion: The results of this study indicated that alexithymia is associated with
sleep disturbance in patients with schizophrenia. These findings may provide a
new avenue for the treatment of schizophrenia patients with sleep disorders.

KEYWORDS
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1 Introduction

Schizophrenia (SCZ) is a complex, severe mental illness characterized by psychotic
symptoms such as hallucinations and delusions, negative symptoms such as affective flattening
and poverty of thought, and cognitive impairments including attentional deficits and allomnesia
(1, 2). While not considered a hallmark symptom, disordered sleep is also common among
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individuals with SCZ (3, 4). Research suggests that up to 30% of
patients with SCZ have comorbid insomnia (5, 6). The most obvious
manifestations of sleep abnormalities among patients with SCZ
include increased sleep latency, reduced total sleep time and reduced
sleep efficiency (7). These sleep disturbances often lead to poor clinical
outcomes (8, 9), including more severe illness (10). For example, it has
been reported that sleep issues can exacerbate paranoia and
hallucinatory experiences (11), while improved sleep can reverse this
phenomenon (12, 13). Moreover, several studies have reported that
sleep deprivation may aggravate cognitive impairments and improved
sleep quality might lead to better cognitive function (14, 15). Sleep
disturbances may also be a risk factor for suicide attempts among
patients with SCZ spectrum disorders (16). Given the harm brought
about by insomnia in SCZ patients, the current study focused on
investigating the potential mechanism behind the sleep disturbances
observed in SCZ.

Alexithymia was originally proposed by Nemiah and Sifneos (17),
to describe the cognitive and emotional deficits of psychosomatic
patients in identifying, distinguishing, and expressing their emotions.
Since then, this term has been defined as one type of cognition
disorders, including having main difficulties in distinguishing and
describing emotions (18-20). More and more studies have linked
schizophrenia to alexithymia (21-23). For instance, Heshmati et al.
found that alexithymia level in patients with schizophrenia spectrum
disorders was further than patients with non-psychotic disorders and
normal group (22). Another study investigated 60 individuals with
psychiatric problems and found that those with a lifetime history of
psychotic symptoms had higher alexithymia (24).

A series of studies have further found the presence of alexithymia
among persons with schizophrenia link to other symptoms of illness.
For instance, Fogley et al. (25) found neurocognitive impairments
were related to difficulty identifying feelings and overall level of
alexithymia, although they did not find significant links between
alexithymia and positive or negative symptoms. In addition, Yi et al.
(26) revealed that education levels, negative symptoms, and depressive
symptoms were independently associated with alexithymia by
multivariate regression analysis. Besides, they discovered the
proportion of alexithymia was relative higher in those with stable
conditions. What is more, Van't Wout et al. (27) suggested that male
patients with schizophrenia were more likely to experience
alexithymia. The relationship between symptoms of schizophrenia and
alexithymia is currently unclear, which poses great challenges and
opportunities for related research.

There are not many articles on the pathological mechanism of
alexithymia in schizophrenia. Studies have pointed out that patients
with schizophrenia prone to having abnormalities in the key sections
of the brain that is responsible for emotional processing, leading to
reduced or diminished expression of emotions; this may make it
difficult for these individuals to process emotions, which result in

Abbreviations: SCZ, Schizophrenia; ISI, Insomnia Severity Index; PANSS, Positive
and Negative Syndrome Scale; RBANS, Repeatable Battery for the Assessment of
Neuropsychological Status; TAS, Toronto Alexithymia Scale; TAS-DIF, Toronto
Alexithymia Scale-Difficulties Identifying Feelings; TAS-DDF, Toronto Alexithymia
Scale-Difficulties Describing Feelings; TAS-EOT, Toronto Alexithymia Scale-External
Oriented Thinking; TAS-TOTAL, Toronto Alexithymia Scale-total score; ACC,

Anterior cingulate cortex.
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alexithymia (25, 27). Similarly, Kubota et al. (28, 29) noted that
schizophrenia might cause impaired self-emotional awareness by
damaging the integrity of white matter, or cause deficits in self-other
distinction, self-disturbance, and language processing by disrupting
left supramarginal gyrus, and ultimately lead to alexithymia. In brief,
more research is expected to give to uncover the mysterious veil
between schizophrenia and alexithymia.

Alexithymia is not only related to schizophrenia, but also related
to sleep disorders (30). For example, one study reported that
insomnia-related symptoms were associated with alexithymic features
and depressive symptoms (31), while another study reported that
alexithymic patients more commonly experienced severe depression
and sleep disturbances than non-alexithymic patients (32). More than
that, several studies have showed that higher levels of alexithymia may
bring about sleep problems, such as insomnia, somnolence,
nightmares, and somnambulism (30, 33, 34). These abnormalities of
sleep commonly involve rapid eye movement (REM) alterations and
impairments of dreaming process. REM sleep and dreaming have an
important role in the emotional regulation and emotional memory
consolidation (35, 36). If the normal dreaming process is interrupted,
also known as nightmares, it will exhibit a failure to regulate and
integrate emotions (33). And having alexithymic personality style may
be one of the potential causes of nightmares (37). In a word,
alexithymia is a result of impaired emotional regulation in the brain
(25, 27), which may lead to abnormal dreaming processes or REM
interruption, ultimately affecting sleep.

Many clinical and basic studies have revealed links between sleep
disturbance, alexithymia and mental illness. For instance, a cross-
sectional study found that alexithymia may be a potential additive to
depression and one of the factors that can perpetuate insomnia (31).
Another study found that alexithymia was associated with an
increased prevalence of chronic sleep deprivation, depression, burnout
and reduced empathy among a cohort of medical interns (38).
However, the potential relationships between sleep deprivation,
alexithymia and SCZ have received less attention, with only one
published study to date. This cross-sectional study of 2,626 college
students found a positive correlation between schizotypal traits and
insomnia severity levels among college students, with alexithymia
acting as a potential mediator of this relationship (39). However, the
sample of the above study was freshman-year medical students rather
than patients diagnosed with SCZ (39). Therefore, whether there exists
a link between sleep disorders and alexithymia in patients with SCZ
remains unknown.

The current study also investigates whether alexithymia may be a
potential mediator in the relationship between schizophrenia and sleep
disturbance. Because several articles have found that alexithymia is a
mediator between sleep disorders and other psychological and
psychiatric diseases. For example, Rehman et al. (40) found that
alexithymia potentially mediates the relationship between sleep and
paranoia as an important emotion mediator. Similarly, Pei et al. (41)
noted that alexithymia might play a chain mediation role from
childhood trauma to sleep problems in adolescents with depression.
Furthermore, as mentioned above that alexithymia is, respectively,
associated with schizophrenia and sleep disorders, it is reasonable to
hypothesis that alexithymia may be a potential mediator between them.

Based on the literature described above, it is reasonable to speculate
that there may be an association between sleep disturbances and
alexithymia in patients with SCZ. Thus, the current study explored
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factors related to sleep disturbances among patients with chronic SCZ
in China. It was hypothesized that SCZ patients with alexithymia would
be more likely to report insomnia than those without alexithymia.

2 Materials and methods
2.1 Participants

A total of 977 consecutive inpatients with SCZ were recruited
from the Affiliated Kangning Hospital of Wenzhou Medical University
from December 2016 to December 2019. The inclusion criteria were:
(1) age 16-70years, Han nationality; (2) confirmation of a diagnosis
of SCZ by two experienced psychiatrists based on the Structured
Clinical Interview for DSM-IV (SCID); (3) illness duration of at least
five years and being in the maintenance treatment with antipsychotic
drugs to reduces the risk of relapse, which is recommended by
guidelines (42, 43) to those have been after successful treatment of an
acute episode; (4) the mean antipsychotic dose is approximately 30%
lower than the dose used during acute phase according to clinical
doctor’s advice and do not have a relapse of symptoms at that dose;
and (5) without psychotherapy and counseling intervention. The
exclusion criteria were: (1) comorbid severe physical diseases,
cardiovascular diseases, diabetes, hypertension, other metabolic and

10.3389/fpsyt.2023.1252763

endocrine diseases, infectious or immune system diseases; (2)
comorbid severe neurological diseases, schizoaffective disorder or
other non-SCZ psychotic disorders; (3) pregnant or lactating women;
(4) intellectual disability; and (5) substance abuse. The participant
details are presented in Figure 1.

Considering the wide age range, we divided the participants into
three groups in accordance with World Health Organization (WHO)
criteria: group I, young people (age <44 years); group II, middle age
(age 45-59 years) and group I1I, elderly (age 60 years or more) (44).

This study was approved by the Ethics Committee of the Affiliated
Kangning Hospital of Wenzhou Medical University. All participants
provided written informed consent before formal participation. This
study was performed in accordance with the Declaration of Helsinki.

2.2 Clinical assessments

The Toronto Alexithymia Scale-20 (TAS-20) was used to measure
three dimensions of alexithymia, namely Difficulties Identifying
Feelings (TAS-DIF) (Factor 1), Difficulties Describing Feelings (TAS-
DDF) (Factor 2) and Externally Oriented Thinking (TAS-EOT)
(Factor 3) (45, 46). Due to its high internal consistency, stability and
replicability, the TAS-20 has been widely used to comprehensively
evaluate the presence and severity of alexithymia (47). Each item is
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rated on a five-point scale, ranging from 1 (“strongly disagree”) to 5
(“strongly agree”). Thus, the total score ranges from 20 to 100.
Generally, a higher TAS score reflects more severe alexithymia. The
Cronbach’s alpha coefficient of this scale was 0.82.

The Positive and Negative Syndrome Scale (PANSS) was used to
evaluate patients’ psychotic symptoms (48). The PANSS consists of 30
items and three supplementary items, each of which is scored on a
seven-point scale according to the severity of the symptom being
assessed (48). The PANSS is a combination of the Concise Psychiatric
Scale and the Psychopathological Rating Scale, that can be used to
distinguish different types of SCZ and assess the severity of symptoms.
The Cronbach’s alpha coeflicient of this scale was 0.84.

The Repeatable Battery for the Assessment of Neuropsychological
Status (RBANS) was used to evaluate cognitive deficits and
motivational problems in patients with schizophrenia spectrum
disorders (49). The RBANS contains 12 items or skills (List Learning,
Story Memory, Figure Copy, Line Orientation, Picture Naming,
Semantic Fluency, Digit Span, Coding, List Recall, List Recognition,
Story Recall, and Figure Recall) and these items are combined to
measures five cognitive domains, including immediate memory,
visuospatial structure, language, attention and delayed memory (50,
51). It has good sensitivity, reliability and validity, and is widely used
in SCZ populations (50). The Cronbach’s alpha coeflicient was 0.87.

The Insomnia Severity Index (ISI) consists of seven items that are
used to assess the severity of insomnia symptoms (52). The Cronbach’s
alpha of the ISI is 0.85, indicating that it has good internal consistency.
Scores for each item range from 0 to 4, with higher scores indicating
more severe insomnia. The total ISI score ranges from 0 to 28. A total
score of 0-7 represents no clinically significant insomnia; scores of
8-14 represent subclinical insomnia; scores of 15-21 represent
moderate insomnia; and scores of 22-28 represent severe clinical
insomnia. In this study, the ISI total score was modelled as both a
continuous and categorical (0-7 or>7) variable. Individuals with
scores ranging from 0 to 7 were categorised as the no insomnia group,
while those with scores >7 comprised the insomnia group (53). In this
study, subjects’ subjective evaluations of sleep quality constituted the
main source of data. As a self-rating scale, the ISI is a convenient tool
for screening insomnia and is also useful for comparing the nature
and symptoms of sleep disorders at different stages of treatment or
between different people (54).

Split — half coefficient and internal concordance coefficient
(Cronbach’s alpha coeflicient) were utilized to test the reliability of
each questionnaire. Coeflicient of all questionnaires ranged from 0.82
to 0.87, which indicated that all questionnaires have good internal
concordance and high split - half reliability.

2.3 Statistical analyses

T-tests and the y2 test were used to identify differences between
the SCZ patients with insomnia and those without insomnia.
Furthermore, a binary logistic stepwise regression model was
employed to analyze the risk factors for insomnia among patients with
SCZ. Based on the correlation analysis, the PANSS subscales
(P-subscore, N-subscore, G-subscore), RBANS subscales (Attention,
Delayed memory, Language) and TAS-20 subscales (TAS-DIF,
TAS-DDF) were included as variables in the regression model.
Further, Pearson correlation analysis was performed to examine the
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correlations between the TAS, PANSS and RBANS in SCZ patients
with insomnia. The PROCESS macro for SPSS was adopted to analyze
the mediation effect of alexithymia on the relationship between
schizophrenia and insomnia (55). The PROCESS macro for SPSS was
adopted to analyze the mediation effect of alexithymia on the
relationship between schizophrenia and insomnia (55). In the analysis,
we used the Bootstrap method proposed by Preacher and Hayes (56)
for mediating effect testing (Model 4) to test the mediating effect and
calculated the bias corrected 95% confidence interval (CI) with 5,000
bootstrapping resamples. All statistical analyses were performed using
IBM SPSS Statistics 25. The threshold for statistical significance was
p<0.05.

3 Results

A total of 977 patients with SCZ were recruited for this study.
The patients were divided into two groups, SCZ with alexithymia
group (n=2320) and SCZ without alexithymia group (n=657), based
on recommended cut-off point (TAS-20>61) (25, 57). Table 1
showed that the two groups did not differ significantly with respect
to age, P-subscore and Immediate memory (all p>0.05), while
Gender and Education were related to alexithymia in the
SCZ. Besides, SCZ patients with alexithymia exhibited higher scores
on the PANSS scale (total score (T-score), N-subscore and
G-subscore) and lower scores on the RBANS (Total score, Attention,
Visuospatial, Delayed Memory and Language) compared to SCZ
patients without alexithymia (all p <0.05). Further, sum ISI score was
higher in SCZ patients with alexithymia than those without
alexithymia (p <0.05).

Table 2 showed the results of the logistic regression. It can be seen
that the G-subscore of the PANSS (B=0.074, p<0.001, OR=1.076,
95%CI, 1.035-1.120) and the TAS group (B=0.632, p<0.01,
OR=1.881, 95%CI, 1.225-2.887) were the risk factors for insomnia in
SCZ patients. The gender, education, PANSS subscale (P-subscore and
N-subscore) and RBANS subscale scores were not the risk factors for
insomnia in SCZ patients.

In Table 3, the standardized path coefficients from schizophrenia
to TAS-DIF ($=0.054, p<0.001) and from TAS-DIF to insomnia
($=0.071, p<0.001) were statistically significant. Moreover, the direct
effect of Schizophrenia on Insomnia was significant ($=0.035,
p<0.001). The total effect in this model was 0.039, and the mediating
effect was 0.004, which accounted for 10.3% of the total effect. In this
work, the 95% CI of the indirect effects was obtained with 5,000
bootstrap resamples (58). Figure 2 displayed the results of the
mediation model.

Similarly, Table 4 displayed the standardized path coeflicients
from schizophrenia to TAS-DDF (f=0.026, p <0.001) and these were
statistically significant ( =0.075, p <0.05). Moreover, the direct effect
of Schizophrenia on Insomnia was significant ($=0.037, p<0.001).
The total effect in this model was 0.039, and the mediating effect was
0.002, which accounted for 5.13% of the total effect. Figure 3 exhibited
the results of the mediation model.

Correlation analysis was then performed to further examine the
associations between subtypes scores of alexithymia and the clinical
characteristics of SCZ patients with insomnia. As shown in Figure 4,
the TAS-DDF was associated with the PANSS N-subscore (r=0.240,
p<0.05) and Figure 5 showed that both TAS-DIF (r=—0.241, p<0.05)
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TABLE 1 Socio-demographics and clinical characteristics in schizophrenic patients with and without alexithymia.

SCZ without alexithymia SCZ with alexithymia
n =657 n =320

Age (years) 45.77 +12.852 46.01+12.339 —192.560 0.782
Gender (M/F) 406/251 228/92 2.896 0.004%*
Education (years) 9.69+3.265 8.95+2.945 10.117 0.016*
PANSS total score 75.64+16.199 80.05+16.678 —25.874 <0.001%#**
P-subscore 16.36+5.526 16.41+5.191 —277.049 0.885
N-subscore 20.50+6.211 23.17+£6.790 —11.916 <0.0017%#%*%*
G-subscore 38.76 £8.139 40.48 +£8.297 —17.184 0.002%
RBANS total score 67.51+12.814 64.10+11.904 20.921 <0.001***
Immediate memory 58.88+15.124 57.24+31.185 40.153 0.271
Attention 79.97+15.076 77.93+13.971 17.850 0.042%*
Visuospatial 79.86+16.718 77.02+15.985 14.224 0.012*
Delayed memory 67.45+18.166 63.96+£17.521 13.722 0.004%*
Language 82.24+13.100 78.84+12.038 15.827 <0.001 %%
Sum ISI 2.50+3.151 3.39+4.458 —10.119 <0.001 %%

PANSS, Positive and Negative Syndrome Scale (P, positive symptom; N, negative symptom; G, general psychopathology); RBANS, Repeatable Battery for the Assessment of Neuropsychological
Status. *p<0.05, **p <0.01, ***p<0.001.

TABLE 2 The risk factors for insomnia on schizophrenic patients.

95%Cl
Gender (M/F) 0.280 0.211 0.184 1.323 0.875 2.001
Education (years) —0.020 0.032 0.532 0.980 0.920 1.044
P-subscore —0.005 0.023 0.823 0.995 0.950 1.042
N-subscore —0.040 0.022 0.072 0.961 0.919 1.004
G-subscore 0.074 0.020 0.0007%** 1.076 1.035 1.120
Immediate memory 0.002 0.005 0.734 1.002 0.993 1011
Attention —0.004 0.008 0.605 0.996 0.979 1.012
Visuospatial 0.013 0.008 0.084 1.014 0.998 1.029
Delayed memory 0.000 0.007 0.949 1.000 0.986 1.013
Language —0.009 0.009 0.327 0.991 0.974 1.009
TAS group 0.632 0.219 0.004%** 1.881 1.225 2.887

PANSS, Positive and Negative Syndrome Scale (P, positive symptom; N, negative symptom; G, general psychopathology); TAS group: binary classification of TAS based on recommended
cut-off point (clinically significant alexithymia: TAS-20>61; no significant alexithymia: TAS-20<61). *¥p<0.01, **#*p <0.001.

TABLE 3 Structural model assessment of TAS-DIF on relationship between PANSS and insomnia.

Estimate Est. / S.E. Standardized 95% Cl

Low High
Direct effect PANSS— Insomnia 0.035 0.007 4.96 0.021 0.049 <0.001
Indirect effects PANSS—TAS- 0.004 0.001 4.00 0.001 0.007 <0.001

DIF — Insomnia

Total effect 0.039 0.007 5.57 0.025 0.053 <0.001

Indirect effect (%, total indirect effect/total effect) 0.004 (10.3%)

PANSS, Positive and Negative Syndrome scale; TAS-DIF, Toronto Alexithymia Scale-Difficulties Identifying Feelings.
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and TAS-DDF (r=-0.249, p <0.05) were associated with the RBANS
total score.

Figure 6 illustrates that the different dimensions of the TAS-20
scale has different associations with ISI-Total Scores in schizophrenia
patients  with  insomnia.  After Bonferroni  correction
(p<0.05/4=0.0125), TAS total score was associated with the ISI-Total
Scores (r=0.254, p=0.009).

Supplementary Table S1 shows the correlational matrix among
variables of PANSS, RBANS, and TAS total score. It shows that the
PANSS total score is negatively correlated with the RBANS total score,
and positively correlated with the TAS total score. And, there is a
negative correlation between RBANS total score and TAS total score
(all p<0.01).

We further subdivided three age groups for statistical analysis.
Supplementary Table S2 showed that SCZ patients in young people
(age <44 years) with insomnia exhibited higher scores on the PANSS
scale (total score (T-score), N-subscore and G-subscore) and higher
scores on TAS scale (Total Score and TAS-DIF) than those without
insomnia (all p <0.05). In Supplementary Table S3, SCZ patients in
middle age (age 45-59 years) with insomnia had higher scores on the
PANSS scale (total score (T-score), P-subscore and G-subscore), as
well as higher scores on TAS scale (Total Score, TAS-DIF and
TAS-DDF) than those without insomnia (all p <0.05). However, there
were no statistical difference in the elderly group (age 60years or
more) (Supplementary Table S4).

4 Discussion

While sleep disturbances in patients with SCZ have long been a
concern, very few published studies to date have explored the

TAS-DIF¢

PANSS¢ - >
0.035""*«

ISI¢

FIGURE 2

Mediation effect of TAS-DIF on the link between schizophrenia and
insomnia in Chinese Patients. PANSS, Positive and Negative
Syndrome scale; TAS-DIF, Toronto Alexithymia Scale-Difficulties
Identifying Feelings; ISI, Insomnia Severity Index. ***p <0.001.

10.3389/fpsyt.2023.1252763

association between alexithymia and disturbed sleep in SCZ. This
study addressed this research gap and found that insomnia was
associated with psychiatric symptoms, cognitive function and
alexithymic traits in Han Chinese patients diagnosed with SCZ.

This survey identified that alexithymia afflicts 32.8% of stable
patients with schizophrenia, which was nearly consistent with
previous studies (39, 59, 60). In contrast to past studies, prevalence
rates of alexithymia have been reported at 7.1% (61), 10.0% (62), and
13% (63) in general population, which were lower than those in the
SCZ group. Besides, we found that alexithymia was strongly associated
with male gender and education level. The prevalence of alexithymia
in the SCZ was higher in men than in women, which is in line with
previous study (26). Although the education levels were associated
with the alexithymia, which also was consistent with previous studies
(26, 64), both gender and education level were not the risk factor for
insomnia on schizophrenic patients.

In addition, the results showed a positive correlation between
negative symptoms and alexithymia and a negative correlation
between cognitive symptoms (attention, visuospatial, delayed memory
and language) and alexithymia among the patients with schizophrenia.
The underlying mechanism behind the relationship between negative
symptoms and alexithymia may be that those who are unable to
recognize their feelings and therefore unable to cope or regulate these
feelings will be more likely to withdraw emotionally and socially (27).
As for the relationship between recognition and alexithymia, our
result indicated that the global ability to identify and describe
emotions should be considered as a complex cognitive process
requiring the integrity of several cognitive functions (i.e., attention,
visuospatial, language, and executive functions) (65, 66). The
appearance of these data in psychiatric populations may be the result
of the gradual degradation of brain structures that regulate emotional
processing and cognitive abilities (24).

The analysis to three groups of patients with different age
(Supplementary Tables S2-54) found that the elderly group does not
meet the above results, and the reasons for consideration may be as
follows: (1) The sample size of the elderly population is smaller than
that of other groups, and we will increase the sample size in future. (2)
The insomnia problem of the elderly population may be more caused
by other factors, such as physical condition than emotional disorders.
However, despite this, our results show consistency in the majority of
the population (young and middle-aged).

Another finding of this study worthy of discussion is that
alexithymia was associated with sleep disturbances. And, after
Bonferroni correction, the TAS total score still is associated with
insomnia. Sleep disorders may contribute to a sense of non-restoration

TABLE 4 Structural model assessment of TAS-DDF on relationship between PANSS and insomnia.

Estimate Est. /S.E. Standardized 95% CI p-value
Low High
Direct effect PANSS— Insomnia 0.037 0.007 5.29 0.023 0.051 <0.001
Indirect effects PANSS—TAS- 0.002 0.001 2.00 0.000 0.004 0.017
DDF — Insomnia
Total effect 0.039 0.007 5.57 0.025 0.053 <0.001

Indirect effect (%, total indirect effect/total
effect)

0.002 (5.13%)

PANSS, Positive and Negative Syndrome scale; TAS-DDE, Toronto Alexithymia Scale-Difficulties Describing Feelings.
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or a feeling of mental and physical fatigue during the day (67, 68) so
that patients with schizophrenia may be too tired to think about scale
questions, leading to the differential results. Another explanation is
that the disorder of sleep-wake system leads to dysregulation of
autonomic functions (69), which may cause diminution of affect-
relevant information and thus have an impact on patients’ ability to

TAS-DDF¢

PANSS«

ISI<

0.037""«

FIGURE 3

Mediation effect of TAS-DDF on the link between schizophrenia and
insomnia in Chinese Patients. PANSS, Positive and Negative
Syndrome scale; TAS-DDF, Toronto Alexithymia Scale-Difficulties
Describing Feelings; ISI, Insomnia Severity Index. *p < 0.05,

***p < 0.001.

10.3389/fpsyt.2023.1252763

recognize their own feelings (70). Mediation analysis further
demonstrates that alexithymia (both TAS-DIF and TAS-DDF) plays a
partial mediating role between schizophrenic traits and sleep problems
among the SCZ. This means that schizophrenic symptoms might
predict directly the sleep quality of the SCZ or exert an indirect
influence on sleep problems through the mediating effect of
alexithymia. This result appears reasonable in line with some previous
studies. For instance, negative symptoms are linked to general
cognitive impairments (71), psychomotor slowing (72), and poor
attention (73). These above symptoms not only may relate to
alexithymia (74), but also may lead to rest-activity-rhythm (75) or
rapid eye movement sleep abnormality (76). In a word, our study
showed that alexithymia mediated the relationship between
schizotypal traits and insomnia. Patients with symptoms of
schizophrenia are more likely to have alexithymia, which may lead to
increased insomnia.

There are several potential mechanisms that may explain the
relationship between sleep disorders and alexithymia. One study
demonstrated that brain areas involved in emotion processing (such
as the amygdala, insula, anterior cingulate gyrus, etc.) exhibit
abnormal neural activity in those with alexithymia (77), which might

Alexithymia Scale-total score, r=0.212, p<0.05.
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Correlation between subtypes of alexithymia [TAS-DIF (A), TAS-DDF (B), TAS-EOT (C) and TAS Total (D)] and PANSS negative symptoms in patients with
schizophrenia. TAS-DIF, Toronto Alexithymia Scale-Difficulties Identifying Feelings, r = 0.167, p = 0.087; TAS-DDF, Toronto Alexithymia Scale-Difficulties
Describing Feelings, r = 0.240, p < 0.05; TAS-EOT, Toronto Alexithymia Scale-External Oriented Thinking, r = 0.054, p = 0.577; TAS-TOTAL, Toronto
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be the reason for the associated sleep disorder. And another study
suggested that sleep quality might be related to emotional resonance
by means of increased neural activation of a specific area within the
insular cortex (78). Alternatively, high levels of alexithymia might
increase difficulties in identifying and regulating emotions due to
passive responses of the limbic neural circuits (including the amygdala
and insular cortex) to emotional stimuli and elevated responses in the
anterior cingulate cortex (ACC) (79), which may eventually result in
poor sleep. Another potential mechanism that may explain how
alexithymia is linked with sleep disorders involves the somatosensory
system. Specifically, it has been reported that alexithymic patients have
somatosensory amplification, which increases the risk of developing
somatic symptoms (80). Insomnia, as a type of somatic symptom, is
the internalization of psychophysiological disturbances (31). Put
another way, internalized psychic conflicts and difficulty in expression
brought about by increased nocturnal arousal and subsequent
insomnia in individuals with alexithymia may represent a form of
somatosensory amplification (33). On the other hand, insufficient
sleep can increase the affective recognition and expression failure rate,
as the sleep-deprived brain might suffer a connective error between

Frontiers in Psychiatry 08

subcortical overreaction and impaired higher-order prefrontal
functioning (81). The worse the alexithymia, the poorer the sleep
quality; thus, a vicious circle is established.

The results indicated that TAS EOT was not associated with
insomnia, which is in agreement with some research results (70, 82),
but not in agreement with other clinical studies (67, 83). The possible
reason for this is that our experiment did not provide a detailed
classification of sleep disorders, but only focused on insomnia in a
broad sense. For example, De Gennaro et al. (82) revealed that EOT
was not significantly correlated with sleep complaints, while they (83)
reported that in three subscales of TAS-20, only EOT had a negative
association with REM latency in 2002. It seems to indicate that the
externally oriented thinking is not a common feature of every type of
sleep disorder.

In the current study, alexithymia was found to be associated
with negative symptoms. However, the N-subscore of the PANSS
was not the risk factor for insomnia in SCZ patients. It is unclear
whether there is a correlation among alexithymia, insomnia, and
negative symptoms. We hypothesis that alexithymia may play a
potentially important role in the relationship between sleep
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The association among ISI-Total scores and subtypes of alexithymia [TAS-DIF (A), TAS-DDF (B), TAS-EOT (C) and TAS Total (D)] in schizophrenia
patients with insomnia. ISI, Insomnia Severity Index; TAS-DIF, Toronto Alexithymia Scale-Difficulties Identifying Feelings, r = 0.231, p < 0.05; TAS-DDF,
Toronto Alexithymia Scale-Difficulties Describing Feelings, r = 0.205, p <0.05; TAS-EOT, Toronto Alexithymia Scale-External Oriented Thinking,
r=0.102, p = 0.298; TAS-TOTAL, Toronto Alexithymia Scale-total score, r = 0.254, p < 0.01. *Bonferroni corrected p <0.05/4 = 0.0125.

complaints and psychotic disorders by influencing negative
symptoms. Specifically, both difficulties in identifying feelings
and describing feelings reflect the deficits in emotional
stimulation and power of imagination, aggravating negative
symptoms (84), and the latter induce poor sleep (75). This
hypothesis requires verification in future studies.

In summary, the findings of this study indicate that alexithymia is
related to insomnia in SCZ patients. However, the mechanism
underlying the association between alexithymia and SCZ-related
clinical outcomes, through sleep problems, remains unknown and
should be a focus of studies in the future.

Several limitations of this study should be noted. First, this was a
cross-sectional study, and as such, could not examine the dynamic
relationships between alexithymia, schizotypal traits and sleep. Future
cohort studies should address the specific causal relationship between
alexithymia and insomnia in SCZ patients. Secondly, the sample in
this study was limited to people with SCZ; there was no control group.
Kronholm et al. reported that alexithymic features were related to
insomnia in a representative sample of Finnish adults (31).
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Nonetheless, the aim of the current study was to identify the factors
influencing insomnia in patients with SCZ. Thirdly, this study focused
on the syndrome of insomnia without considering other sleep
disturbances. Future studies may wish to combine sleep
encephalogram techniques with clinical symptoms in order to more
deeply explore the relationship between social perceptions and sleep
disturbances in SCZ, and the underlying mechanism. Besides, the
correlation coefficient in mediation analysis is relatively small, which
may be due to antipsychotic drug treatment. The implications of
antipsychotic drugs on sleep disturbances might affect the findings.
As recruited patients had already passed the onset phase and were in
maintenance period treatment, they did not have long-term use of
benzodiazepines, which can help them sleep well. But they had been
using second-generation antipsychotic drugs for a long time, and the
specific type had not been recorded. Considering many people with
schizophrenia are able to sleep well with the help of antipsychotics
with sedative effects, it is advisable that giving further research to
exclude the interference of some certain drugs in sample on the
research results. Nevertheless, in our study we find out that sleep
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disorders and alexithymia besides residual psychiatric symptoms are
still found among a proportion of these patients in spite of medical
treatment, and those need more non-drug therapy such as
psychotherapy than others. As for the impact of negative symptoms
on sleep, it is expected to increase research in this area in the future.
Finally, psychological counseling and intervention therapy may
be protective factors for preventing and alleviating symptoms.
Unfortunately, this article lacks scale evaluation and data on this issue.
We hope to have the opportunity to supplement or improve this aspect
in the future.

5 Conclusion

In conclusion, SCZ patients exhibited elevated levels of
alexithymia and sleep disturbances, and these symptoms were
correlated. SCZ patients with dysregulated emotions were more likely
to suffer from sleep disturbances, which is consistent with previous
studies. The finding of a relationship between alexithymia and sleep
disturbances in patients with SCZ might provide a new perspective for
the treatment of SCZ patients with sleep disorders. As mentioned
above, SCZ patients with insomnia and other clinical features (such as
severe symptoms, emotional distress, etc.) are more likely to have a
perceived poor quality of life (85), and we have reasons to believe that
alexithymia is one of the poor clinical features. Thus, improving their
ability to express emotions might improve their sleep quality and their
quality of life in SCZ.
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