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Empathy plays a crucial role in interpersonal relationships and mental health. It is decreased in a variety of psychiatric disorders
including major depression. Psilocybin, a promising candidate for treating depression, has been shown to acutely increase
emotional empathy in healthy volunteers. However, no study has investigated this effect and its relevance for symptom
improvement in a clinical population. This study examines the enduring effects of psilocybin-assisted therapy on empathy in
depressed patients using a randomized, placebo-controlled design. Fifty-one depressed patients were randomly assigned to receive
a single dose of psilocybin (0215mg/kg body weight) or a placebo embedded in a 4-week psychological support intervention.
Empathy was measured using the Multifaceted Empathy Test at baseline and 2 days, 1 week, and 2 weeks after substance
administration. Changes in empathy were compared between treatment conditions. Patients who received psilocybin showed
significant improvements in explicit emotional empathy driven by an increase in empathy towards positive stimuli compared to the
placebo group for at least two weeks. This study highlights the potential of psychedelics to enhance social cognition in individuals
living with depression and contributes to a better understanding of the psychological mechanisms of action of psychedelics.
Further studies are necessary to investigate the interaction between social cognition and clinical efficacy.

The trial is registered on clinicaltrials.gov (Identifier: NCT03715127) and KOFAM (Identifier: SNCTP000003139).
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INTRODUCTION
Empathy is a key aspect of social cognition and considered critical
for healthy social interaction [1, 2]. Social cognition is crucial for
successfully managing every-day life (e.g. work environment,
education, relationships, friendships) but is also a critical
component of therapeutic processes [1]. Difficulties in this domain
can play a significant role in developing and maintaining
psychiatric disorders [1, 3]. Clinical research demonstrates that
empathy is impaired in depression, alcohol use disorder and other
psychiatric disorders [4–17]. Psychiatric treatments rarely address
difficulties in social cognition and therefore improvements in this
domain remain a large unmet need [1].
Empathy is the ability to vicariously experience and understand

the feelings of others. Two main aspects of empathy can be
distinguished: emotional and cognitive empathy [2]. Emotional
empathy defines the ability to feel what another person is feeling,
i.e., an observer has an emotional response to the emotional state
of another person [18, 19]. Cognitive empathy, also referred to as
“theory of mind”, represents the ability to know or label what
another person is feeling, i.e., taking the perspective of an
observed person and deducing their mental state [16, 20, 21].
Psilocybin (4-phosphoryloxy-N,N-dimethyltryptamine) is a clas-

sic psychedelic that induces dose-dependently an altered state of
consciousness. The subjective effects are mediated primarily

through agonism at 5-HT-2A and 5-HT-1A receptors [22]. Within
the so-called renaissance of psychedelic research and the urgent
search for new treatment options for depressive and other
psychiatric disorders, psilocybin represents one of the most
investigated candidates [23]. It showed promising results in the
treatment of depression [24–28], end-of-life anxiety [29, 30] and
alcoholism [31]. In the present study a remission-rate of 54% was
observed in the psilocybin group [28]. However, the mechanisms
of action and its relationship to clinical outcomes are still poorly
understood.
Previous research demonstrated that psilocybin increases

emotional empathy during its acute effects in healthy volunteers
[32]. Furthermore, a recent study showed an increase in emotional
empathy the morning after psilocybin intake in an unblinded
retreat setting in healthy volunteers. Seven days later, increases in
emotional empathy remained significant for negative emotions
[33]. No changes in cognitive empathy were detected in these
studies.
Given the importance of social cognition in psychiatric

disorders, psilocybin-induced modulation of empathy represents
a candidate psychological mechanism that may contribute to the
efficacy of psilocybin-assisted therapy [34]. However, no study to
date has investigated the lasting effects of psilocybin on empathy
in a placebo-controlled design or a clinical population.
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Therefore, the present study investigates the effect of a single
dose of psilocybin vs. placebo on empathy in depressed patients
at 2 days, 8 days, and 14 days post-treatment. We tested the
following hypothesis: Psilocybin compared to placebo increases
emotional empathy for up to two weeks after administration. To
further characterize the relationship between empathy and clinical
outcomes, we hypothesized that improvements in empathy are
associated with improvements in depressive symptoms indepen-
dent of treatment condition.

METHODS
Study design
This randomized, double-blind, placebo-controlled, parallel-groups trial
involved 7 in-person visits over 4 weeks for each participant. The data were
collected as part of a clinical trial testing the efficacy of psilocybin-assisted
therapy for major depression [28]. The pharmacological intervention
consisted of a single oral administration of either psilocybin (0.215mg/kg
body weight) or placebo (mannitol). Participants received 2 psychological
preparation sessions one day and four days before substance administra-
tion to prepare them for the treatment, ensure participant safety, set a
therapeutic goal, and foster a trusting therapeutic relationship. Two, eight,
and fourteen days after psilocybin administration, 3 integration sessions
were conducted to help process difficult emotions, to develop a
meaningful narrative of the experience and support for making adequate
behavioural adjustments in daily life. All psychological support sessions
were provided by the same study therapist and lasted around 60min. For
details regarding psychological support, see supplementary information
and von Rotz et al. [28]. Participants in both intervention arms completed
identical procedures during each visit. The trial was conducted in German,
corresponding validated versions of questionnaires and interviews were
used. Approval was granted by the Cantonal Ethics Committee Zurich,
Switzerland, the Swiss Agency for Therapeutic Products (Swissmedic), and
the Federal Office of Public Health (FOPH). The study is registered on
clinicaltrials.gov (Identifier: NCT03715127) and KOFAM (Identifier:
SNCTP000003139) and was conducted in accordance with the Revised
Declaration of Helsinki (2000) and the International Council for Harmonisa-
tion Good Clinical Practice (GCP) guidelines. Synthetic, pharmaceutical-
grade psilocybin was obtained from Compass Pathways Ltd., United
Kingdom. All participants and study staff, with the exception of the
resident pharmacist, were blinded to the treatment assignments until the
database was closed. Additional information on the study procedure is
provided in the supplement.

Sample characteristics
Eligible for participation were women and men between the ages of 18
and 60 years meeting DSM-IV criteria of a current episode of mild or
moderate depression. Detailed inclusion and exclusion criteria as well as
recruitment methods and symptom severity are outlined in the
supplement.
After referral or outreach, participants were pre-screened via telephone

by a trained member of the study team. A structured interview was
conducted on psychiatric history, sociodemographics, and somatic health.
General information about the study was provided. Potential participants
were then invited for a medical and psychiatric screening on-site. Written
informed consent was obtained from all participants prior to medical
screening. Any psychiatric medication was washed out at least 2 weeks or
five half-lives before administration day and participants consented to
pause any external psychotherapy for the duration of the study to
minimize confounding factors (for details see von Rotz et al. [28]). The Mini
International Neuropsychiatric Interview (M.I.N.I.) was conducted to
confirm the current depressive episode within a major depressive disorder
and to diagnose and rule out other psychiatric disorders. Symptom severity
of the depressive episode was measured using the Montgomery-Åsberg
Depression Rating Scale (MADRS) and Beck’s Depression Inventory (BDI).
For inclusion, potential participants required a MADRS score between 10
and 40 (out of 60) points.

Measures
Multifaceted Empathy Test (MET). The MET is a computer-assisted test
showing 40 photos of people embedded in various social or non-social
contexts displaying different complex emotions. Twenty photos are
categorized as negative stimuli (depicting sadness, anger, shock etc.)

and 20 photos as positive stimuli (depicting joy, feeling of security, calm
etc.). Every photo is shown 3 times with 3 different questions to assess the
different components of empathy. Cognitive empathy is tested asking the
participant which emotion the person in the photo is feeling. One correct
answer needs to be chosen out of 4 options. Implicit emotional empathy is
assessed by asking „How aroused does this picture make you feel?”. A
9-point Likert-scale is used to answer this question (1= very calm; 9= very
aroused). Explicit emotional empathy is assessed by the question “How
strongly do you feel for this person?”. Another 9-point Likert-scale is used
to answer this question (1= not at all; 9= very strongly). Thus explicit
emotional empathy can be regarded as an equivalent to empathic
concern. The MET is considered a valid, reliable, and naturalistic method
able to reduce major biases (e.g. social desirability) [11, 14, 20, 35]. Patients
completed the MET four times: At -1d (one day prior to the drug
intervention, baseline), and +2 d, +8 d and +14 d after psilocybin
administration.

MADRS. The Montgomery-Åsberg Depression Rating Scale (MADRS) is a
widely used clinician-rated instrument for the assessment of the severity of
depression. The scale consists of 10 items, each rated on a scale of 0–6,
with higher scores indicating greater severity of the symptom. The items
assess various aspects of depression, including mood, cognitive symptoms,
sleep and others. The MADRS has been found to have good reliability and
validity in several studies and is used in both clinical and research settings
[36]. It was assessed at every study visit by the same attending study
therapist.

BDI. The Beck Depression Inventory (BDI) is a common self-report
questionnaire for the assessment of the severity of depression. The scale
consists of 21 items, each rated on a scale of 0-3, with higher scores
indicating greater severity of depression. Similar to the MADRS the items
assess various aspects of depression. With proven reliability and validity,
BDI is applied in clinical and research settings [37]. It was assessed at every
study visit.

Statistical analysis
Data analysis of empathy scores (MET), clinical endpoints (MADRS, BDI),
and secondary endpoints was performed on the intention-to-treat
population (ITT), i.e., all participants who received psilocybin or placebo
treatment and had at least one assessment of empathy and efficacy post-
treatment. Empathy scores were not imputed. In contrast, missing efficacy
scores (i.e. MADRS, BDI) were imputed by using the last observation carried
forward method for the purpose of maximizing statistical power for the
analysis of associations between clinical response and changes in empathy
and maintaining consistency in reporting with the primary efficacy analysis
reported elsewhere [28]. We conducted various sensitivity analyses on the
raw data to identify potential validity issues to ensure that our key findings
remained robust and consistent, with none of the assessments being
excluded from the analysis.
Mixed effects analyses of variance were calculated for all MET subscales.

Significant interaction terms between treatment condition (between-
subject factor) and visit number (within-subject factor) lead to subsequent
post-hoc testing. The Greenhouse-Geisser correction was applied where
necessary to account for violations of sphericity, leading to fractional
degrees of freedom in some cases. Generalized eta squared (η2G) is
considered the appropriate measure to report the amount of variance
explained by the model. Correction for alpha level inflation was achieved
using the Benjamini-Hochberg method, adjusting p-values from ANOVA
interaction terms for each subscale and valence level. In addition, Student’s
t-tests were used to determine post-hoc significance in differences
between treatment conditions for each study visit and resulting p-values
were adjusted for N= 3 comparisons (three post-intake timepoints times;
positive valence in Fig. 2). Cohens’ d was used to estimate the magnitude
of group difference effect sizes. All statistical tests used P < 0.05, two-tailed,
to determine statistical significance. As previous publications point to
valence-specific effects of psilocybin on empathy [32, 33], this analysis was
repeated for negative and positive stimuli separately.
Pearson correlation analysis was conducted to test the association

between changes from baseline (post-pre administration) in explicit
emotional empathy and changes from baseline in depressive symptoms
assessed by MADRS and BDI. Higher change scores for MET subscales
indicate increased levels of empathy, while positive change scores in
depression severity reflect a worsening of symptoms. Fisher’s z-Test was
calculated to test for differences in the correlations for each treatment
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group. P-values from Pearson correlations and Fisher’s z-Tests were
adjusted using Holm’s method to account for N= 6 comparisons.
Statistical analyses were performed using the rstatix package in R.

Visualization of the data was done with R packages lattice, ggpubr, and
ggplot2 [38–42].

RESULTS
A total of 1152 individuals were initially screened via mail or
phone. Out of these, 68 individuals experiencing an acute
depressive episode were invited for medical screening. 55
met all the necessary criteria and were therefore enrolled in the
study. Before randomization, three individuals opted out due to
logistical problems related to the Covid-19 pandemic, leaving 52
participants to receive the drug treatment. During +2 d one
additional participant in the psilocybin group withdrew from
further study participation wishing to get back on medication
before completing the first MET follow-up assessment and was
therefore not included into the analysed sample. A total of 51
participants was therefore included in the analysis (Supplementary
Fig. 1). Two patients were lost to follow-up (one at +8 d and one
at +14 d). In addition, one MET assessment at +2 d, four at +8 d
and three at +14 d were excluded from analysis due to technical
issues with the experiment. For details on demographic informa-
tion see Table 1 and supplement.
In comparison to previous research, our baseline empathy findings

are consistent with cognitive and emotional empathy ability
observed in other studies of both depressed and healthy individuals
[17, 35]. Specifically, although our cognitive empathy baseline

scores (mean= 0.67) were slightly lower than those reported by
Guhn et al. for persistent depressive disorder (PDD) (0.78) and Major
depressive disorder (MDD) (0.79) and by Foell et al. for Healthy
Controls (0.71), they are in the same order of magnitude and
represent comparable values. Similarly, our emotional empathy
scores (meanpos= 4.2, meanneg= 5.3) closely resemble those
reported for patients with MDD (meanpos= 4.3, meanneg= 5.7)
and PDD (meanpos= 3.8, meanneg= 5.3), indicating a similar
emotional empathy profile.

Effects of psilocybin on emotional and cognitive empathy
Mixed effects models comparing MET scores for each empathy
subscale resulted in a significant interaction between treatment
condition and study visit for explicit emotional empathy F(2.43,
102)= 5.83; P= 0.006; η2G= 0.01, but not for implicit emotional
empathy F(2.21, 92.7)= 2.57; P= 0.11; η2G= 0.005, or for cognitive
empathy F(3, 126)= 2.39; P= 0.22, η2G= 0.013. Subsequent post-
hoc analysis of explicit emotional empathy scores revealed
significant differences between treatment conditions for all study
visits after substance administration (P < 0.05). Strongest numeric
differences between treatment conditions for explicit emotional
empathy were found 8 days after the intervention (1.12 points;
95% C.I. = [0.13, 2.11]; P= 0.027; d= 0.66). Results for each
empathy subscale are depicted in Fig. 1.

Increased explicit emotional empathy for positive emotions
after psilocybin administration
Separate mixed effects models for positive and negative stimuli
comparing MET subscales between treatment conditions are shown

Table 1. Demographic information of N= 51 participants.

Placebo Psilocybin

Sample Size N= 26 N= 25

Gender female 17 (65.4%) 15 (60.0%)

male 9 (34.6%) 10 (40.0%)

Age Mean (SD) 35.9 (9.80) 37.6 (11.1)

Median [Min, Max] 33.5 [21.0, 57.0] 34.0 [22.0, 60.0]

Ethnicity Arab 2 (7,7%) 0 (0,0%)

Black Caribbean 1 (3,9%) 0 (0,0%)

White 23 (885%) 25 (100%)

Verbal IQ (at medical screening) Mean (SD) 113 (12.1) 115 (13.0)

Median [Min, Max] 112 [97.0, 143] 112 [97.0, 143]

CGI severity (at medical screening) Mean (SD) 5.54 (0.905) 5.52 (0.586)

Median [Min, Max] 5.50 [4.00, 7.00] 5.00 [5.00, 7.00]

MADRS score (at medical screening) Mean (SD) 23.8 (5.99) 23.9 (4.62)

Median [Min, Max] 23.0 [13.0, 36.0] 22.5 [16.0, 35.0]

BDI score (at medical screening) Mean (SD) 27.0 (10.3) 26.8 (6.83)

Median [Min, Max] 25.5 [8,49] 26.0 [12,39]

Cognitive Empathy [%] (at baseline; -1d) Positive Stimuli Mean (SD) 0.69 (0.09) 0.70 (0.12)

Median [Min, Max] 0.65 [9,16] 0.75 [8,18]

Cognitive Empathy [%] (at baseline; -1d) Negative Stimuli Mean (SD) 0.66 (0.11) 0.62 (0.11)

Median [Min, Max] 0.68 [10,17] 0.60 [9,18]

Emotional Empathy (at baseline; -1d) Positive Stimuli Mean (SD) 4.17 (1.56) 4.29 (1.33)

Median [Min, Max] 4.23 [1, 6.85] 4.38 [1, 6.85]

Emotional Empathy (at baseline; -1d) Negative Stimuli Mean (SD) 5.05 (1.59) 5.60 (1.27)

Median [Min, Max] 5.25 [1.25, 8.25] 5.83 [2.65, 7.75]

Verbal IQ was assessed by the Multiple-Choice Word Test (MWT-B). Clinical Global Impressions (CGI) provides a clinician-rated impression of overall severity of
clinical symptomatology. Both were assessed at medical screening (≥ -5d). Percentages may not sum up to 100% due to rounding. Cognitive and emotional
empathy were computed at baseline (-1d prior to drug intake) for both positive and negative stimuli for each treatment condition respectively. Note that
cognitive empathy values were transformed from absolute to percentage scores in order to improve comparability to other findings in the literature.
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in Fig. 2. Significant treatment group * study visit interactions were
obtained for explicit emotional empathy scores for positive stimuli
[F(2.55, 107)= 4.62; P= 0.042; η2G= 0.012], but not for negative
stimuli [F(2.15, 90.2)= 3.62; P= 0 .084; η2G= 0.006].
In addition, an exploratory analysis comparing baseline

empathy scores for negative versus positive stimuli revealed that

patients displayed significantly higher baseline scores for explicit
empathy in response to negative stimuli (1.20 points; 95% C.I. =
[0.63; 1.78], P < 0.001, d= 0.82) as well as implicit empathy in
response to negative stimuli (0.97 points; 95% C.I.= [0.41; 1.53],
P < 0.001, d= 0.68).
For positive stimuli significant differences were found for all

three study visits post-administration, with only marginally varying
estimates between +2 d (1.24 points; 95% C.I. = [0.27; 2.32];
P= 0.042; d= 0.73) and +14 d (1.25 points; 95% C.I.= [0.20; 2.26];
P= 0.042; d= 0.70). No further significant interactions were
obtained (all p > 0.05).

Association between changes in explicit emotional empathy
and depressive symptoms
When testing the relationship between changes in depression
scores and changes in explicit emotional empathy scores, significant
associations were observed in the placebo group at +8 d on the
MADRS and at +14 d on BDI (Fig. 3; both P < 0.05, corrected). No
significant associations were observed in the psilocybin group (all
P > 0.05, corrected). After correction for multiple comparisons all p-
values from Fisher’s z-Test, testing for differences in correlations
between groups, were found to be p > 0.05.

DISCUSSION
The present study investigates the effects of psilocybin on
empathy in depressed patients using a randomized, placebo-
controlled design. Our results show that psilocybin has significant
positive effects on explicit emotional empathy in depressed
patients. These effects were sustained 2 weeks after psilocybin
administration, highlighting a potential long-lasting impact of
psilocybin on social cognition in depressed patients. This effect
was significant for positive stimuli across all time-points, but not
for negative stimuli. At baseline participants showed significantly
stronger empathy towards negative compared to positive stimuli,
which underscores the well-documented tendency for depressed
patients to exhibit heightened sensitivity to negative emotional
stimuli [17, 43]. The observation that individuals with depression
are more likely to recognize and resonate with negative emotions
is called negativity bias [43]. Considering that psilocybin appears
to enhance emotional empathy while simultaneously reducing
depressive symptoms, the absence of a significant effect on
empathy toward negative stimuli may align with theoretical
expectations. Previous studies with healthy participants respec-
tively showed acute [32, 44] and sub-acute [33] increases in
emotional empathy after psilocybin and LSD administration
towards both - positive and negative stimuli. A preliminary
open-label study with healthy participants receiving ayahuasca
(containing the psychedelic N,N-Dimethyltryptamine) showed
increased implicit emotional empathy towards positive stimuli,
which also correlated with improvement on the Satisfaction with
Life Scale at 7 days after drug administration [45]. This positive
correlation between increased emotional empathy towards
positive stimuli and increased Satisfaction with Life was also
reported in healthy participants receiving psilocybin [33].

Fig. 1 Changes in MET scores over time for psilocybin and
placebo groups. A Explicit emotional empathy. B Implicit emotional
empathy. C Cognitive empathy. All panels depict mean scores at -1d,
+2 d, +8 d and +14 d relative to substance administration. The grey
bar depicts the day of substance administration. Differences
between treatment conditions were analyzed using mixed measures
ANOVA. Post-hoc Student’s T-tests were conducted to compare
treatment conditions and yielded significant differences for all study
visits post-administration (Benjamini-Hochberg-corrected; P < 0.05)
for explicit emotional empathy. Error bars represent standard errors
of means (se); blue = psilocybin; yellow = placebo; *p < 0.05; N= 51.
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Fig. 2 Changes in MET scores for positive and negative stimuli. A Explicit emotional empathy. B Implicit emotional empathy. C Cognitive
empathy. All MET scores are depicted for the psilocybin and placebo groups at -1d, +2 d, +8 d and +14 d relative to substance administration.
The right panels show MET scores in response to negative stimuli, the left panels show MET scores in response to positive stimuli. The grey bar
depicts the day of substance administration. Differences between treatment conditions at each time point were calculated using mixed
measures ANOVA. Differences between treatment conditions for individual visits were calculated using Student’s T-test with Benjamini-
Hochberg-adjusted p-values at P < 0.05. Only explicit emotional empathy in response to positive stimuli showed a significant interaction
allowing for post-hoc testing to compare treatment conditions at each study visit. Error bars represent standard errors of means (se). blue =
psilocybin; yellow = placebo, *p < 0.05, N= 51.
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In contrast to these findings, no significant correlations between
increased empathy and improvement in depressive symptoms
were found in the present study. Hence, although this improve-
ment in emotional empathy may add to the overall psychosocial
improvement in depression, our findings do not allow the
conclusion that improvement in empathy is a key psychological
mechanism of psilocybin which drives the reduction of depressive
psychopathology. Notably, however, a significant association
between changes in empathy and changes in depression was
found in the placebo group, indicating a complex and likely
bidirectional interrelation between empathy and depression. As
depressive symptoms remit, patients may become more respon-
sive to positive emotions, which could drive the observed increase
in empathy scores. Conversely, an enhanced ability to detect and
empathize with positive emotions may itself contribute to the
reduction of depressive symptoms. Given this complexity, future
studies should consider incorporating neutral stimuli as a control
and emotional morphing paradigms to help disentangle the
specific effects of psilocybin treatment on emotional valence
processing from those related to general mood improvements.
On a neurobiological level the increase in emotional empathy

towards positive stimuli could potentially be explained by

psilocybin-induced modulations of limbic structures in combina-
tion with a decoupling of functional connectivity between the
medial prefrontal and the posterior cingulate cortices - two major
areas of the default mode network, implicated in self-other
distinction, self-related cognition and inward-outward-directed
mentalizing [46]. Enhanced empathy towards positive emotions
may then promote better communication and understanding
between patients and their therapists by reinforcing communica-
tion itself, potentially leading to improved therapeutic alliance - a
main predictor for effective psychotherapy [47–50]. Empathy
improvements could also lead to more profound patient self-
awareness and emotional insight, providing possible leverage for
cognitive restructuring processes and behavioural modifications.
Moreover, increased empathy may specifically benefit group
therapy settings, where the ability to connect with and under-
stand the experiences of others can enhance the group cohesion
and dynamic. The specific increase of emotional responsiveness to
positive experiences with others could help shift patients’ focus
away from depressive patterns of perception within a group
therapy and therefore could facilitate a broader openness to
beneficial experiences. Group therapies with psilocybin could
represent a resource-efficient treatment modality [51, 52].

Fig. 3 Correlations between MET and changes in depressive symptoms. Associations between change from baseline for MADRS (A) and BDI
(B) and changes from baseline for explicit emotional empathy scores for both treatment conditions for the three timepoints after drug
administration (left=+2 d, center=+8 d, right=+14 d). The X-axis shows the change in explicit emotional empathy scores from baseline
(post-pre administration). Y-axis shows the change in depressive symptoms from baseline as measured by MADRS and BDI (post-pre
administration). Blue represents the psilocybin condition (N= 25), and yellow the placebo condition (N= 26). Correlation coefficients (R) were
calculated using the Pearson correlation method, p-values were adjusted for N= 12 comparisons using the benjamini-hochberg’s method and
are displayed per treatment condition. Regression lines include 95% confidence intervals. Fisher’s Z test was used to identify statistical
differences between the correlations in each treatment condition (square parentheses) and p-values were adjusted for N= 6 comparisons.
Dots represent individual measurements. *P < 0.05; **P < 0.01; ***P < 0.001.
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Additionally, increased empathy towards positive stimuli might
lead to improved social functioning via positive reinforcement,
strengthening social support networks and fostering interpersonal
relationships, which are crucial for maintaining mental health
[1, 53]. By enhancing empathy, psilocybin-assisted therapy may
address an important aspect of social cognition that is often
impaired in various psychiatric disorders [4–17]. Therefore,
implications for the treatment of other indications should be
examined in further research.
We did not observe a significant change in implicit emotional

empathy and cognitive empathy. The latter is consistent with
previous research in healthy populations, where cognitive
empathy was decreased or did not change in an acute or sub-
acute time frame [32, 33]. One possible explanation for the lack of
change in cognitive empathy could be that psilocybin primarily
affects emotional processing and emotional regulation, rather
than the cognitive aspects of empathy [1, 54].
Although the results of this study are promising, several

limitations should be noted. First, the current data represent
secondary outcomes of the trial, which necessitates cautious
interpretation due to its exploratory nature. The sample size was
relatively small and the generalizability of the findings to real-
world settings is unclear. Additionally, empathy was measured
after one psychological preparation session and only over a period
of 2 weeks, warranting further research on the initial value of
empathy and the persistence of these effects. Moreover, the study
focused on patients with mild to moderate depression, limiting
the generalizability of the results to more severe symptoms or
other psychiatric populations. The clinical outcome MADRS was
not assessed by an independent rater, introducing potential bias
to the exploratory correlation with empathy. We did not assess the
expectancy and the success of the blinding during the study.
Expectancy of patients in combination with an intervention that is
difficult to blind can substantially alter outcomes by facilitating
placebo and nocebo effects in both groups.
In conclusion, our findings provide evidence for the lasting

effects of psilocybin on empathy in depressed patients, with
significant increases in explicit emotional empathy observed up to
14 days after treatment. Given that conventional antidepressants
have been observed to reduce empathy [55, 56], psilocybin could
be a promising candidate for enhancing social cognition and
strengthening therapeutic alliance. These results have important
implications for the development and application of psychedelic-
assisted therapy in the treatment of depression and other
psychiatric disorders characterized by impaired empathy. Further
research is needed to elucidate the underlying neurobiological
mechanisms involved in these effects and to explore the potential
of pro-empathic pathways in novel treatment strategies.

DATA AVAILABILITY
Primary endpoints and demographic information collected for the study, including
de-identified individual participant data and a data dictionary defining each field in
the set, will be made available immediately after publication with no end date to
researchers who provide a methodologically sound proposal. Proposals should be
directed to the corresponding author.

REFERENCES
1. Preller KH, Vollenweider FX. Modulation of Social Cognition via Hallucinogens

and “Entactogens.”. Front Psychiatry. 2019;10:881 https://doi.org/10.3389/
fpsyt.2019.00881. December 3Frontiers Media S.A

2. Lockwood PL. The anatomy of empathy: Vicarious experience and disorders of
social cognition. Behav Brain Res. 2016;311:255–66.

3. Schilbach L. Towards a second-person neuropsychiatry. Philos Trans R Soc B: Biol
Sci. 2016;371:20150081.

4. Bora E. Social cognition and empathy in adults with obsessive compulsive dis-
order: A meta-analysis. Psychiatry Res. 2022;316:114752.

5. Kumar L, Skrzynski CJ, Creswell KG. Meta‐analysis of associations between
empathy and alcohol use and problems in clinical and non‐clinical samples.
Addiction. 2022;117:2793–804.

6. Preller KH, Hulka LM, Vonmoos M, Jenni D, Baumgartner MR, Seifritz E, et al.
Impaired emotional empathy and related social network deficits in cocaine users.
Addiction Biol. 2014;19:452–66.

7. Donges U-S, Kersting A, Dannlowski U, Lalee-Mentzel J, Arolt V, Suslow T.
Reduced awareness of others’ emotions in unipolar depressed patients. J Nerv
Ment Dis. 2005;193:331–7.

8. Schreiter S, Pijnenborg GHM, Aan Het Rot M. Empathy in adults with clinical or
subclinical depressive symptoms. J Affect Disord. 2013;150:1–16.

9. Cusi AM, MacQueen GM, Spreng RN, McKinnon MC. Altered empathic responding
in major depressive disorder: Relation to symptom severity, illness burden, and
psychosocial outcome. Psychiatry Res. 2011;188:231–6.

10. Morrison AS, Mateen MA, Brozovich FA, Zaki J, Goldin PR, Heimberg RG, et al.
Empathy for positive and negative emotions in social anxiety disorder. Behav Res
Ther. 2016;87:232–42.

11. Dziobek I, Preißler S, Grozdanovic Z, Heuser I, Heekeren HR, Roepke S. Neuronal
correlates of altered empathy and social cognition in borderline personality
disorder. Neuroimage. 2011;57:539–48.

12. Nietlisbach G, Maercker A. Social Cognition and Interpersonal Impairments in
Trauma Survivors with PTSD. J Aggress Maltreat Trauma. 2009;18:382–402.

13. Parlar M, Frewen P, Nazarov A, Oremus C, MacQueen G, Lanius R, et al. Alterations
in empathic responding among women with posttraumatic stress disorder
associated with childhood trauma. Brain Behav. 2014;4:381–9.

14. Ritter K, Dziobek I, Preißler S, Rüter A, Vater A, Fydrich T, et al. Lack of empathy in
patients with narcissistic personality disorder. Psychiatry Res. 2011;187:241–7.

15. Hauser NC, Neumann CS, Marshall J, Mokros A. Rational, emotional, or both?
Subcomponents of psychopathy predict opposing moral decisions. Behav Sci
Law. 2021;39:541–66.

16. Baron-Cohen S, Wheelwright S. The Empathy Quotient: An Investigation of Adults
with Asperger Syndrome or High Functioning Autism, and Normal Sex Differ-
ences. J Autism Dev Disord. 2004;34:163–75.

17. Guhn A, Merkel L, Hübner L, Dziobek I, Sterzer P, Köhler S. Understanding versus
feeling the emotions of others: How persistent and recurrent depression affect
empathy. J Psychiatr Res. 2020;130:120–7.

18. Eisenberg N, Miller PA. The relation of empathy to prosocial and related beha-
viors. Psychol Bull. 1987;101:91–119.

19. Mehrabian A, Epstein N. A measure of emotional empathy. J Pers.
1972;40:525–43.

20. Dziobek I, Rogers K, Fleck S, Bahnemann M, Heekeren HR, Wolf OT, et al. Dis-
sociation of cognitive and emotional empathy in adults with Asperger syndrome
using the Multifaceted Empathy Test (MET). J Autism Dev Disord. 2008;38:464–73.

21. Rosenblau G, Kliemann D, Heekeren HR, Dziobek I. Approximating Implicit and
Explicit Mentalizing with Two Naturalistic Video-Based Tasks in Typical Devel-
opment and Autism Spectrum Disorder. J Autism Dev Disord. 2015;45:953–65.

22. Vollenweider FX, Vollenweider-Scherpenhuyzen MFI, Bäbler A, Vogel H, Hell D.
Psilocybin induces schizophrenia-like psychosis in humans via a serotonin-2
agonist action. Neuroreport. 1998;9:3897–902.

23. Gattuso JJ, Wilson C, Hannan AJ, Renoir T Psilocybin as a lead candidate molecule
in preclinical therapeutic studies of psychiatric disorders: A systematic review. J
Neurochem. https://doi.org/10.1111/jnc.16017 (2023).

24. Carhart-Harris R, Giribaldi B, Watts R, Baker-Jones M, Murphy-Beiner A, Murphy R,
et al. Trial of Psilocybin versus Escitalopram for Depression. N. Engl J Med.
2021;384:1402–11.

25. Davis AK, Barrett FS, May DG, Cosimano MP, Sepeda ND, Johnson MW, et al.
Effects of Psilocybin-Assisted Therapy on Major Depressive Disorder. JAMA Psy-
chiatry. 2021;78:481.

26. Goodwin GM, Aaronson ST, Alvarez O, Arden PC, Baker A, Bennett JC, et al. Single-
Dose Psilocybin for a Treatment-Resistant Episode of Major Depression. N. Engl J
Med. 2022;387:1637–48.

27. Raison CL, Sanacora G, Woolley J, Heinzerling K, Dunlop BW, Brown RT, et al.
Single-Dose Psilocybin Treatment for Major Depressive Disorder. JAMA.
2023;330:843.

28. von Rotz R, Schindowski EM, Jungwirth J, Schuldt A, Rieser NM, Zahoranszky K,
et al. Single-dose psilocybin-assisted therapy in major depressive disorder: a
placebo-controlled, double-blind, randomised clinical trial. EClinicalMedicine.
2023;56:101809.

29. Griffiths RR, Johnson MW, Carducci MA, Umbricht A, Richards WA, Richards BD,
et al. Psilocybin produces substantial and sustained decreases in depression and
anxiety in patients with life-threatening cancer: A randomized double-blind trial.
J Psychopharmacol. 2016;30:1181–97.

30. Ross S, Bossis A, Guss J, Agin-Liebes G, Malone T, Cohen B, et al. Rapid and
sustained symptom reduction following psilocybin treatment for anxiety and

J. Jungwirth et al.

2671

Molecular Psychiatry (2025) 30:2665 – 2672

https://doi.org/10.3389/fpsyt.2019.00881
https://doi.org/10.3389/fpsyt.2019.00881
https://doi.org/10.1111/jnc.16017


depression in patients with life-threatening cancer: a randomized controlled trial.
J Psychopharmacol. 2016;30:1165–80.

31. Bogenschutz MP, Ross S, Bhatt S, Baron T, Forcehimes AA, Laska E, et al. Per-
centage of Heavy Drinking Days Following Psilocybin-Assisted Psychotherapy vs
Placebo in the Treatment of Adult Patients With Alcohol Use Disorder. JAMA
Psychiatry. 2022;79:953.

32. Pokorny T, Preller KH, Kometer M, Dziobek I, Vollenweider FX. Effect of psilocybin
on empathy and moral decision-making. Int J Neuropsychopharmacol.
2017;20:747–57.

33. Mason NL, Mischler E, Uthaug MV, Kuypers KPC. Sub-Acute Effects of Psilocybin
on Empathy, Creative Thinking, and Subjective Well-Being. J Psychoact Drugs.
2019;51:123–34.

34. Bhatt KV, Weissman CR. The effect of psilocybin on empathy and prosocial
behavior: a proposed mechanism for enduring antidepressant effects. npj Ment
Health Res. 2024;3:7.

35. Foell J, Brislin SJ, Drislane LE, Dziobek I, Patrick CJ. Creation and Validation of an
English-Language Version of the Multifaceted Empathy Test (MET). J Psycho-
pathol Behav Assess. 2018;40:431–9.

36. Williams JBW, Kobak KA. Development and reliability of a structured interview
guide for the Montgomery-Åsberg Depression Rating Scale (SIGMA). Br J Psy-
chiatry. 2008;192:52–58.

37. Beck AT, Steer RA, Ball R, Ranieri WF. Comparison of Beck Depression Inventories-
IA and-II in Psychiatric Outpatients. J Pers Assess. 1996;67:588–97.

38. Harris PA, Taylor R, Minor BL, Elliott V, Fernandez M, O’Neal L, et al. The REDCap
consortium: Building an international community of software platform partners. J
Biomed Inf. 2019;95:103208.

39. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic
data capture (REDCap)—A metadata-driven methodology and workflow process
for providing translational research informatics support. J Biomed Inf.
2009;42:377–81.

40. Wickham H, Chang W, Henry L, Pedersen TL, Takahashi K, Wilke C et al. (n.d.):
ggplot2: Elegant Graphics for Data Analysis.

41. Sievert C. (2020): Interactive Web-Based Data Visualization with R, plotly, and
shiny. https://plotly-r.com.

42. Kassambara A. (2020): ggpubr: ‘ggplot2’ Based Publication Ready Plots. https://
rpkgs.datanovia.com/ggpubr/.

43. Disner SG, Beevers CG, Haigh EAP, Beck AT. Neural mechanisms of the cognitive
model of depression. Nat Rev Neurosci. 2011;12:467–77.

44. Holze F, Avedisian I, Varghese N, Eckert A, Liechti ME. Role of the 5-HT2A
Receptor in Acute Effects of LSD on Empathy and Circulating Oxytocin. Front
Pharm. 2021;12:711255 https://doi.org/10.3389/fphar.2021.711255.

45. Kiraga MK, Mason NL, Uthaug MV, van Oorsouw KIM, Toennes SW, Ramaekers JG,
et al. Persisting Effects of Ayahuasca on Empathy, Creative Thinking, Decentering,
Personality, and Well-Being. Front Pharm. 2021;12:721537.

46. Vollenweider FX, Smallridge JW. Classic Psychedelic Drugs: Update on Biological
Mechanisms. Pharmacopsychiatry. 2022;55:121–38.

47. Horvath AO, Del Re AC, Flückiger C, Symonds D. Alliance in individual psy-
chotherapy. Psychotherapy. 2011;48:9–16.

48. Murphy R, Kettner H, Zeifman R, Giribaldi B, Kartner L, Martell J, et al. Therapeutic
Alliance and Rapport Modulate Responses to Psilocybin Assisted Therapy for
Depression. Front Pharm. 2022;12:788155 https://doi.org/10.3389/fphar.2021.
788155.

49. Levin AW, Lancelotta R, Sepeda ND, Gukasyan N, Nayak S, Wagener TL, et al. The
therapeutic alliance between study participants and intervention facilitators is
associated with acute effects and clinical outcomes in a psilocybin-assisted
therapy trial for major depressive disorder. PLoS One. 2024;19:e0300501.

50. Norcross JC, Lambert MJ. Psychotherapy relationships that work III. Psychother-
apy. 2018;55:303–15.

51. Trope A, Anderson BT, Hooker AR, Glick G, Stauffer C, Woolley JD. Psychedelic-
Assisted Group Therapy: A Systematic Review. J Psychoact Drugs. 2019;51:174–88.

52. Agrawal M, Richards W, Beaussant Y, Shnayder S, Ameli R, Roddy K, et al. Psilo-
cybin‐assisted group therapy in patients with cancer diagnosed with a major
depressive disorder. Cancer. 2024;130:1137–46.

53. Holt-Lunstad J, Smith TB, Layton JB. Social Relationships and Mortality Risk: A
Meta-analytic Review. PLoS Med. 2010;7:e1000316.

54. Kometer M, Schmidt A, Bachmann R, Studerus E, Seifritz E, Vollenweider FX.
Psilocybin Biases Facial Recognition, Goal-Directed Behavior, and Mood State
Toward Positive Relative to Negative Emotions Through Different Serotonergic
Subreceptors. Biol Psychiatry. 2012;72:898–906.

55. Rütgen M, Pletti C, Tik M, Kraus C, Pfabigan DM, Sladky R, et al. Antidepressant
treatment, not depression, leads to reductions in behavioral and neural
responses to pain empathy. Transl Psychiatry. 2019;9:164.

56. Price J, Cole V, Goodwin GM. Emotional side-effects of selective serotonin
reuptake inhibitors: qualitative study. Br J Psychiatry. 2009;195:211–7.

ACKNOWLEDGEMENTS
The authors thank Juraj Styk for therapists and treatment supervision. The study was
funded by the Swiss National Science Foundation (SNSF; 320030_16926), the Swiss
Neuromatrix Foundation (2020-1-101), and the Heffter Research Institute (DEP19-12).
It was conducted as a single-center study at the Psychiatric University Hospital Zurich,
Switzerland. The funders of the study had no role in study design, data collection,
data analysis, data interpretation or writing of the report.

AUTHOR CONTRIBUTIONS
JJ wrote the manuscript. RvR conducted the statistical analyses and contributed to
manuscript preparation. JJ and RvR served as study therapists and were involved in
data acquisition. RvR, KP, and FXV contributed to the conceptualization of this study.
IS, KP and FXV reviewed the manuscript and provided important feedback. All
authors read and approved the final manuscript.

FUNDING
Open access funding provided by University of Zurich.

COMPETING INTERESTS
R.v.R. is currently an employee of and owns stock in Reconnect Labs AG. J.J. received
honoraria for lectures and advisory board participation from Janssen Switzerland.
K.H.P. is currently an employee of Boehringer Ingelheim GmbH & Co KG, and received
honoraria for lectures from Johns Hopkins Medical School, USA, and California
Institute of Integral Studies, USA, and is currently Chief Scientist and on the Board of
Directors for the Heffter Research Institute, and scientific advisor for the MIND
foundation. F.X.V. is currently on the Board of Directors of the Heffter Research
Institute, and scientific advisor for the USONA Institute and the MIND Foundation. All
other contributors to this manuscript declare no conflicting interests.

ETHICS APPROVAL AND CONSENT TO PARTICIPATE
All methods in this study were performed in accordance with the relevant guidelines
and regulations including ICH GCP guidelines, the Swiss Clinical Trials Ordinance
(ClinO), and the declaration of Helsinki. Approval for the study was granted by the
Cantonal Ethics Committee, Zurich, Switzerland (Reference Number: PB-2018-00174)
the Swiss Agency for Therapeutic Products (Swissmedic), and the Federal Office of
Public Health (FOPH). Informed consent was obtained from all participants prior to
their inclusion in the study.

ADDITIONAL INFORMATION
Supplementary information The online version contains supplementary material
available at https://doi.org/10.1038/s41380-024-02875-0.

Correspondence and requests for materials should be addressed to J. Jungwirth.

Reprints and permission information is available at http://www.nature.com/
reprints

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,

adaptation, distribution and reproduction in anymedium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons licence, and indicate if changes were made. The images or other third party
material in this article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of this licence, visit http://
creativecommons.org/licenses/by/4.0/.

© The Author(s) 2024

J. Jungwirth et al.

2672

Molecular Psychiatry (2025) 30:2665 – 2672

https://plotly-r.com
https://rpkgs.datanovia.com/ggpubr/
https://rpkgs.datanovia.com/ggpubr/
https://doi.org/10.3389/fphar.2021.711255
https://doi.org/10.3389/fphar.2021.788155
https://doi.org/10.3389/fphar.2021.788155
https://doi.org/10.1038/s41380-024-02875-0
http://www.nature.com/reprints
http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	Psilocybin increases emotional empathy in patients with major depression
	Introduction
	Methods
	Study design
	Sample characteristics
	Measures
	Multifaceted Empathy Test (MET)
	MADRS
	BDI

	Statistical analysis

	Results
	Effects of psilocybin on emotional and cognitive empathy
	Increased explicit emotional empathy for positive emotions after psilocybin administration
	Association between changes in explicit emotional empathy and depressive symptoms

	Discussion
	References
	Acknowledgements
	Author contributions
	Funding
	Competing interests
	Ethics approval and consent to participate
	ADDITIONAL INFORMATION




