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Summary

Aim. “Schizotypy” is a term describing personality traits reflected in emotional, perceptual
and cognitive styles. Affective temperaments are trait-like features which were observed to
be stable in time and predispose to mood disorders. The purpose of this study was to examine
relationship between schizotypal features, affective temperaments and anhedonia in patients
with bipolar depression.

Material and methods. 54 patients with bipolar depression were included in the study.
Participant were administered the following psychometric tools: Dimensional Anhedonia Rat-
ing Scale (DARS), Snaith-Hamilton Pleasure Scale (SHAPS), Oxford-Liverpool Inventory of
Feelings and Experiences (O-LIFE), Temperament Evaluation of Memphis, Pisa, Paris, and
San Diego Autoquestionnaire (TEMPS-A), and Quick Inventory of Depressive Symptomatol-
ogy — Self-Report (QIDS-SR). Correlations between the variables were calculated and linear
regression models were built.

Results. Only hyperthymia (affective temperament) and introvertive anhedonia (schizotypal
domain) were statistically significantly correlated with anhedonia. In regression models, intro-
vertive anhedonia predicted higher whereas hyperthymic features lower severity of anhedonia
(measured by the SHAPS scale).

Conclusions. Hyperthymic features are protective and introvertive anhedonia is a risk
factor for consummatory anhedonia.
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Introduction

“Schizotypy” is a complex term describing personality traits reflected in emotional,
perceptual and cognitive styles [1]. Spectrum of schizotypal features can be present
in the general population, but this phenomena has been most commonly linked to the
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symptoms of schizophrenia [2]. Studies have demonstrated higher scores of schizotypy
in bipolar patients compared to healthy controls [3, 4]. The Oxford-Liverpool Inventory
of Feelings and Experiences (O-LIFE) is one of the tools measuring schizotypy in four
dimensions: unusual experiences, cognitive disorganization, introvertive anhedonia, and
impulsive nonconformity [5]. All of these dimensions were observed to be correlated
with greater disturbances of biological rhythms in bipolar patients [6].

The concept of affective temperaments was introduced by Kraepelin and later
developed by Akiskal [7]. It refers to trait-like expressions of affect which were ob-
served to be stable in time and predispose to mood disorders [8, 9]. The Temperament
Evaluation of Memphis, Pisa, Paris, and San Diego Autoquestionnaire (TEMPS-A)
is a tool developed by Akiskal which includes five affective temperaments: depres-
sive, cyclothymic, hyperthymic, irritable, and anxious [10, 11]. Bipolarity has been
linked to hyperthymic, cyclothymic and irritable temperaments [12—16]. Affective
temperaments can be predictors of treatment adherence, response to lithium or clinical
course of illness [17-19]. For example, cyclothymic and irritable temperaments have
been linked with worse prognosis (higher number of episodes, more suicide attempts)
whereas hyperthymic temperament seemed to be protective for severity of depressive
symptoms [19].

Anhedonia, defined as a markedly reduced interest or pleasure in everyday ac-
tivities, is one of the core depressive symptoms and has been associated with worse
prognosis in patients with major depressive disorder (MDD) [20-23]. Neurobiological
studies indicate that anhedonia is a complex construct which reflects different deficits
in reward processing: anticipation, motivation, interest, and consummatory pleasure
[24, 25].

The effect of schizotypal dimensions or affective temperaments (which are features
considered to be relatively stable in time [8, 26]) on the level of anhedonia in bipolar
depression remains unknown. Therefore, the purpose of our work was to examine
the relationship between these variables. We hypothesized that: 1) level of the schi-
zotypal “introvertive anhedonia (IA)” dimension is positively correlated with reward
dysfunctions in an acute bipolar depressive episode; 2) hyperthymic temperament
may by protective for anhedonia severity, while other types of affective temperaments
constitute risk factors for reward deficiencies.

1. Materials and methods
1.1. Participants

Participants were recruited among in — and outpatients of the Department of Adult,
Child and Adolescent Psychiatry, University Hospital in Krakow. The following inclu-
sion criteria were applied: DSM-5 diagnosis of bipolar disorder (BD) in depressive
episode; age 18-65 years; no unstable or severe medical illness; no substance use
disorder (apart from nicotine or caffeine) during the last 12 months. Additional psy-
chiatric diagnoses (anxiety disorders, personality disorders, eating disorders, attention
deficit hyperactivity disorder [ADHD]) were allowed if their severity was not high
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(i.e., not markedly impairing the patient’s functioning, not being the main reason for
psychiatric treatment).

Sample size calculation was performed and based on the following assumptions:
a=0.05; B =10.20 (80% power); = 0.4 (in order to detect at least moderate correla-
tions [27]). Minimal calculated sample size was 47.

The study was approved by the Bioethics Committee of the Jagiellonian University
in Krakow, Poland. The recruitment took place from January 2020 until August 2022.
All participants provided informed, written consent to take part in the study.

1.2. Measures

The DARS (Dimensional Anhedonia Rating Scale) is a self-rated 17-item scale
which assesses deficits in various dimensions of the reward processing [24]. It contains
four categories — hobbies, foods/drinks, social activities, and sensory experiences. For
every category the responders give examples of their favorite activities/experiences and
rate their interest, motivation, desire, and pleasure “right now” on a 5-point Likert scale
(“Not at all” = 0; “Slightly” = 1; “Moderately” = 2; “Mostly” =3; “Very much” = 4).
The final score ranges between 0 and 68 points, lower scores indicate more severe an-
hedonia [28]. The Polish adaptation of the scale was validated by our team in a group of
patients with mood disorders and healthy controls — it showed very good psychometric
properties: strong internal consistency for the DARS total score (Cronbach’s o= 0.95)
and all subscales (0.86-0.93), good convergent and divergent validity [29].

The SHAPS (Snaith-Hamilton Pleasure Scale) is a self-administered tool with
14 questions asking about pleasure from different experiences. Each item contains
four answers: “strongly agree”, “agree” (both rated 0 points), “disagree”, and “strongly
disagree” (both rated 1 point). Total score ranges from 0 to 14 points and higher scores
indicate more severe anhedonia [30]. The Polish version of the SHAPS has demon-
strated excellent reliability (0.913) [31, 32].

As studies have demonstrated low overlap between tools which measure affec-
tive symptoms, two scales measuring anhedonia were included in our study [33, 34].
Each of them assesses different domains of reward processing dysfunctions — DARS
measures motivation, effort, interest, and consummatory anhedonia while SHAPS
evaluates only the last domain [28, 35].

The O-LIFE is a self-rated scale containing 104 questions grouped into four
subscales — unusual experiences (30 items), cognitive disorganization (24 items), in-
trovertive anhedonia (27 items), and impulsive nonconformity (23 items) [2, 5]. Total
score for each domain was calculated by dividing its sum of scores by the number of
items in the particular subscale.

The TEMPS-Ais a 110-item self-rated tool which evaluates the following domains:
depressive (questions 1-21), cyclothymic (22—42), hyperthymic (43—63), irritable
(64-84), and anxious (85-110) [10, 11, 36]. Scores for each domain were calculated
as described above for the O-LIFE.

The QIDS-SR (Quick Inventory of Depressive Symptomatology — Self-Report) is
a 16-item self-rated tool which uses DSM-5 criteria for MDD to measure depression
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severity. The total score ranges from 0 to 27 points and higher scores indicate more
severe depression [37].

1.3. Procedures

Patients were assessed at a single visit to the Department of Psychiatry by a trained
clinician who collected the medical interview and verified clinical diagnosis (accord-
ing to the DSM-5). The Mini International Neuropsychiatric Interview (MINI) was
used as a screening tool in order to check if the inclusion criteria were fulfilled [38].
Sociodemographic and clinical data were also collected. Participants filled in the fol-
lowing questionnaires: DARS, SHAPS, O-LIFE, TEMPS-A, QIDS-SR.

1.4. Statistical analysis

Clinical and socio-demographic data were presented as percentages for nominal
data, mean and standard deviation (SD) (for normally distributed quantitative data)
or median with interquartile range (IQR) (for non-normally distributed quantita-
tive data). Assessment of normality was performed by the inspection of histograms
and analysis of z-scores for skewness and kurtosis (values <1.96 indicating normal
distribution).

Correlations between anhedonia (DARS [total score and subscales] or SHAPS),
schizotypy and affective temperaments were calculated. Pearson’s or Spearman’s
rank correlation coefficients were used, depending on the distribution of the vari-
ables.

Linear regression models were built with anhedonia (measured by the DARS or
SHAPS) as dependent variable. Subscales of the O-LIFE and TEMPS-A with statisti-
cally significant correlations with anhedonia were chosen as predictors in the regres-
sion. All models were adjusted for depression severity (measured with the QIDS-SR).
Forced entry was chosen as a method of entering predictors. The following assump-
tions of the linear model were assessed: 1) linearity (analysis of scatterplots of the
dependent variable and predictors); 2) homoscedasticity, linearity and normality of
residuals (evaluated by inspection of histograms for the residuals and plots of standard-
ized predicted values vs. standardized residuals). Data was checked for outliers and
influential cases (by analysis of Cook’s distance, Mahalanobis distance and average
leverage) [39]. Variance inflation factor (VIF) was calculated for each model — values
>10 would indicate collinearity.

Statistical analyses were performed using Statistical Package for the Social Sci-
ences (SPSS) version 28.0. The level of significance was set at p <0.05.
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2. Results

2.1. Sample characteristics

54 patients participated in the study. Basic socio-demographic and clinical data
are presented in Table 1. The average depression severity in our sample was moderate,

as indicated by the QIDS-SR median score of 13 [40].

Table 1. Characteristics of the studied sample

Age (years: median; IQR) 35 (20)
Gender (% of females) 61.1
Education level (% of higher degree completed) 61.1
Duration of illness; (years: median; IQR) 7(11.5)
Number of previous affective episodes (median; IQR)

Past depressive episodes 4(3)
Past maniac/hypomanic episodes 3(2)
Duration of the current depressive episode (months; median; IQR) )
Smoking (% of yes) 33.3
BMI (kg/m? median; IQR) 252(7.1)
Bipolar type

Type | 204 %
Type Il 70.4 %
Bipolar spectrum 9.3 %
DARS (median; IQR) 42.5(24.5)
SHAPS (median; IQR) 45(7.3)
QIDS-SR (median; IQR) 13(10.3)
TEMPS-A domains:

Depressive (mean; SD) 0.55(0.18)
Cyclothymic (mean; SD) 0.56 (0.25)
Hyperthymic (median; IQR) 0.29 (0.26)
Irritable (median; IQR) 0.29 (0.32)
Anxious (mean; SD) 0.49 (0.24)
O-LIFE subscales:

Unusual experiences (median; IQR) 0.30 (0.40)
Cognitive disorganization (median; IQR) 0.79 (0.42)
Introvertive anhedonia (mean; SD) 0.40 (0.22)
Impulsive nonconformity (mean; SD) 0.38 (0.18)

IQR - interquartile range; SD — standard deviation
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Correlation coefficients between measures of anhedonia, depression, affective
temperaments, and schizotypy have been calculated. The results are presented in Table
2. Amongst different affective temperamental features, only hyperthymia was statisti-
cally significantly moderately correlated with anhedonia (regardless of the measure-
ment tool used). Within schizotypal domains only IA correlated significantly with the
DARS-total score, two of its domains (“Social activities” and “Sensory experiences”)
and the SHAPS.

Table 2. Correlation coefficients between anhedonia measures, schizotypal domains
and affective temperaments

DARS-total | DARS-hobbies DA'z?thKOOd/ DARS-social | DARS-sensory | SHAPS
TEMPS-A:D | -0.077 0.116 0.016 0125 0411 0.217
TEMPSA:C | -0.029 0.099 -0.053 0.013 0.021 -0.054
TEMPS-A:H | 0.334* 0.138 0.142 0.265 0427 | -0475%
TEMPS-A:1 | 0003 0.068 -0.020 -0.045 0.088 0.228
TEMPS-A:A | 0.106 0.245 0.069 0.061 0.159 0.032
OLIFE:UE | 0241 0.262 0.142 0.204 0354 | -0.163
O-LIFE:CD | 0.002 0.117 -0.005 -0.006 0.070 0.081
OLIFE:IA | -0.418* -0.191 -0.255 0.370* 0466 | 0554
O-LIFE: IN 0.173 0.185 0.069 0.092 0.290* 0.017

A — anxious domain; C — cyclothymic domain; CD — cognitive disorganization; D — depressive
domain; DARS — Dimensional Anhedonia Rating Scale; H-hyperthymic domain; I —irritable domain;
IA — introvertive anhedonia; IN — impulsive nonconformity; O-LIFE — Oxford-Liverpool Inventory
of Feelings and Experiences; TEMPS-A — Temperament Evaluation of Memphis, Pisa, Paris, and
San Diego Autoquestionnaire; UA — unusual experiences.

*<0.05; ** <0.01, all coefficients were calculated as Spearman’s correlation coefficient due to lack
of normal distribution of at least one variable

2.2. Linear regression models

We built regression models with anhedonia as a dependent variable — with the
DARS (Table 3) or SHAPS (Table 4) as a measurement tool. Hyperthymic features
(measured by the TEMPS-A hyperthymic domain) and IA (assessed by the O-LIFE
subscale) were chosen as independent variables (based on the analysis of correlations
— Table 2). All models were adjusted for depression severity (QIDS-SR score).
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Table 3. Linear regression models with anhedonia measured with the DARS

as a dependent variable

b SE B p
O-LIFE - Introvertive anhedonia -0.531 0.326 -0.215 0.110
QIDS-SR -1.110 0.357 -0.410 0.003
R=0.28,p, ,,<0.001
TEMPS-A: Hyperthymia 0.888 0.449 0.253 0.054
QIDS-SR -1.018 0.335 -0.389 0.004
R?=0.27, p, ., <0.001

b — unstandardized coefficient; SE — standard error; 3 — standardized coefficient. R? — coefficient of

determination

When the DARS was included as a dependent variable, hyperthymia or 1A were

no longer significant predictors, adjusted for the depression severity.

Table 4. Linear regression models with anhedonia measured
with the SHAPS as a dependent variable

b SE B p
O-LIFE - Introvertive anhedonia 0.181 0.061 0.287 0.004
QIDS-SR 0.408 0.063 0.624 <0.001
R?=0.60, p,,<0.001
TEMPS-A: Hyperthymia -0.240 0.085 -0.274 0.007
QIDS-SR 0.395 0.062 0.624 0.004
R?=0.57,p,,, <0.001

b — unstandardized coefficient; SE — standard error; 3 — standardized coefficient. R? — coefficient of
determination

In the second model, both IA and hyperthymia statistically significantly predicted
anhedonia measured by the SHAPS (adjusted for depression severity). Higher level of
1A predicted higher (B = 0.287) whereas higher hyperthymia lower anhedonia (f = —
0.274). Both models with the SHAPS as dependent variable explained high proportion
of variance (with R? up to 60 %).

3. Discussion

In this paper we have demonstrated for the first time the relationship between
schizotypal features, hyperthymic temperament and severity of anhedonia in the group
of bipolar depressed patients.
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Hyperthymia is characterized by, i.a., high level of energy, optimistic attitude,
engagement in exciting activities, positive mood, and sociability [41]. As already men-
tioned in the Introduction, it has been linked to better prognosis in patients with mood
disorders — better long-term response to lithium [ 18], lower suicidal risk [42, 43], better
functional outcomes [44] or lower severity of depressive symptoms [19]. Hyperthymic
temperament was observed to be distinct from other affective temperaments — contrary
to depressive, cyclothymic, anxious, and irritable, hyperthymic temperament was linked
to morning affect (in the Composite Scale of Morningness) [45, 46].

In our study higher hyperthymia was protective against anhedonia severity, inde-
pendently from the severity of depressive symptoms. We speculate that hyperthymic
features such as optimism, tendency to engage in activities and social contacts can
contribute to lower deficiencies in the reward system. Interestingly, hyperthymia was
a significant predictor only when anhedonia was measured by the SHAPS, not by the
DARS. Hypothetically hyperthymic features can be more related to consummatory
than to motivational anhedonia — the DARS assesses different aspects of the reward
processing: motivation, interest, desire, effort, and consummatory pleasure, whereas
the SHAPS only asks about the last aspect. It has been demonstrated that in bipolar
patients hyperthymic temperament correlates negatively with disturbance of biological
rhythms [6]. In our previous study we have also shown that higher dysregulation of
biological rhythms was correlated with higher level of anhedonia, and was a significant
predictor of worse functioning and more severe depressive symptoms (the results of
the study has been sent for publication). Thus, we speculate that hyperthymia can be
protective against anhedonia partially via its correlation with lower disturbance of
biological rhythms.

IA subscale of the O-LIFE contains items asking about ability to enjoy different
sensory or social potentially pleasurable activities [5]. More than 40% of questions
in this section refer to “liking” various sources of pleasure. This might explain our
observation that higher IA was a significant predictor of higher anhedonia but only
when measured by the SHAPS. In other words, 1A predicted higher consummatory
anhedonia, but did not reach statistical significance when the instrument assessing
more aspects of reward deficits (DARS) was the predicted variable. IA has also been
observed to be correlated with dysregulation of biological rhythms [6], which could
hypothetically explain its relationship with anhedonia during depressive episode (in
the same mechanism as described above for hyperthymia).

There are a few limitations in our study: (1) cross-sectional design — this method-
ology does not allow to prove causality nor the direction of the observed interactions;
(2) we included patients with comorbidities. However, this makes our sample more
naturalistic as BD frequently cooccurs with different psychiatric diagnoses [47]; (3)
patients with various psychiatric medications were enrolled which makes our sample
more heterogeneous. On the other hand, schizotypal and temperamental features seem
to be more stable with time and thus potentially less dependent on the used pharma-
cotherapy.
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Recapitulation

In conclusion, we have described the relationship between affective temperament,

schizotypal features and anhedonia during depressive episode in the course of BD.
Hyperthymic features were protective and introvertive anhedonia (one of the schizo-
typy dimensions) was a risk factor for consummatory anhedonia. Our study adds to
the research on continuum between trait — and state-like features in mood disorders.
Further exploration of this topic is essential (especially in longitudinal studies) to better
understand these complex interactions.
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