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Objective: This study explored the association between self-compassion,

alexithymia, and psychosomatic symptom distress in a clinical sample of somatic

symptom disorder (SSD) patients participating in a mindfulness-based cognitive

therapy (MBCT) program.

Methods: One hundred sixteen SSD patients who had participated in an

MBCT program and completed ≥4 intervention sessions were included in a

retrospective study (76.7% women, mean age = 40.0, SD = 9.5). Psychometric

measures of psychosomatic symptom distress [Brief Symptom Inventory-18

Global Severity Index (BSI-GSI)], self-compassion [Self-Compassion Scale (SCS)],

and alexithymia [Toronto Alexithymia Scale (TAS)] were collected upon admission

to the MBCT program and at 6-month follow-up following treatment inclusion.

Results: Serial mediation analysis (MBCT→1SCS→1TAS→1BSI-GSI) suggested

that changes in both self-compassion and alexithymia had significant indirect

e�ects on improvement in psychosomatic distress [1SCS β = −1.810, 95%

bootstrap CI (−2.488, −1.160); 1TAS β = −1.615, bootstrap 95% CI (−2.413,

−0.896);1SCS→1TAS β =−0.621, bootstrap CI (−1.032,−0.315)]. Furthermore,

a post-hoc analysis with a reverse sequence (MBCT→1TAS→1SCS→1BSI-GSI)

revealed that reduction in alexithymia improved psychosomatic distress and that

an increase in self-compassion was a subsequent outcome of alleviation of

alexithymia [1TAS β = −2.235, bootstrap 95% CI (−3.305, −1.270); 1SCS β =

0.013, 95% bootstrap CI (−0.600, 0.682); 1TAS→1SCS β =−1.823, bootstrap CI

(−2.770, −1.047)].

Conclusion: Both alleviation of alexithymia and improvement in self-

compassion play a mediating role in the reduction of psychosomatic distress

in SSD patients following an MBCT program. Improvement in self-compassion

might be a subsequent outcome of MBCT-related alleviation of alexithymia.
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Introduction

Somatic symptom disorder (SSD), a new term introduced to

replace the diagnostic label of somatoform disorder (SFD) in the

Diagnostic and Statistical Manual of Mental Disorders, 5th edition

(DSM-V), is characterized by prominent physical symptoms that

are associated with marked distress and impairment, including

excessive thoughts, feelings, and behaviors relating to the physical

disturbance (1). It is well established that cognitive and emotional

factors, including dysfunctional beliefs, are central to the onset,

aggravation, and maintenance of SSD (2–5). Impairment of

cognitive–emotional regulation is a hallmark of SSD (6). Cognitive

behavioral therapy (CBT) is considered to be well established

as a treatment for SSD, but at best, it produces moderate

improvement (7). A new generation of CBT has been developed

by integrating this approach with mindfulness skills. Forms of this

new-generation CBT, such as mindfulness-based cognitive therapy

(MBCT), may be promising in this context. MBCT is a specific

form of mindfulness-based intervention (MBI), based on the

mindfulness-based stress reduction (MBSR) program developed

by Kabat-Zinn (8). Accumulating evidence has demonstrated the

efficacy of both CBT and MBIs in mitigating symptom severity,

psychological distress, and disability in SSD (9–11). Mindfulness

training and cognitive restructuring as strategies for emotion

regulation are core components of MBCT. However, the specific

active components and mechanisms of change in MBCT remain

less clear.

Systematic reviews have emphasized the importance of

identifying components that mediate MBCT outcomes (12, 13). It

is widely accepted that changes in mindfulness mediate treatment

outcomes (14–16). It has been argued that mindfulness training

is one way to promote self-compassion in the context of overall

wellbeing (17–20). MBCT sometimes implicitly communicates

components of self-compassion, unlike compassion-focused

therapy, which explicitly teaches self-compassion skills (21).

Multiple studies have demonstrated an association between

improved self-compassion and reduced negative emotion

(16, 17, 22–26). Self-compassion is regarded as a mediating or

moderating variable in MBIs (19, 27). Nonetheless, a systematic

review failed to identify this relationship (28).

An additional trait that may influence the outcomes of MBCT

is alexithymia, a deficit in emotional clarity, which involves

difficulties with monitoring, identifying, and describing emotions.

Alexithymia is generally acknowledged as a risk factor for both

somatic and mental pathologies (29), which can interfere with

health perception and emotion regulation, resulting in increased

negative affect and lower health-related quality of life. Mindfulness

meditation has the potential to counteract alexithymia to an extent

by enhancing open curiosity and attentiveness to inner experiences

and increasing familiarity with the thoughts or feelings appearing

in the body (30). Systematic reviews have shown that MBIs can

improve emotional clarity (31–33). Nevertheless, Butler et al. have

denied any effect of emotional clarity on treatment outcomes (33).

Self-compassion and alexithymia may interact over the course

of MBCT. Self-criticism is an internal process contrary to self-

compassion, and alexithymia has been found to be associated

with it (30). The primary objectives of the present study were

twofold. First, the present study aimed to examine treatment

outcomes among a sample of people with SSD who completed

≥ 4 intervention sessions in an 8-week MBCT program. We

hypothesized that significant changes in psychosomatic distress,

self-compassion, and alexithymia would be observed at 6-month

follow-up following treatment inclusion. Second, this study further

explored the mediating effects of self-compassion and alexithymia

on MBCT outcomes in terms of psychosomatic distress by

expanding on a previous process analysis. We also hypothesized

that reduced psychosomatic distress would be mediated by

improvements in self-compassion and alexithymia.

Methods

Study design and participants

This was a retrospective cohort study. No ethical approval

was required for this secondary analysis of existing data from

previous medical records. Informed consent was obtained from

all participants before treatment inclusion, and the study was

approved by and conducted in accordance with the hospital’s ethics

review board. The eligibility criteria for the current study were

patients who met the DSM-5 diagnostic criteria for SSD with more

than 6 months’ duration, who were aged between 18 and 65 years,

and who underwent an 8-week MBCT program in Jining No.1

People’s Hospital between July 2018 and December 2020. Over

400 patients with SSD were recruited through outpatient clinic

screening and allocated to receive either a psychiatric consultation

intervention or MBCT (Figure 1).

Participants were excluded from receiving the MBCT

intervention if they had severe psychopathology (psychotic

disorder, bipolar disorder, depressive disorder, substance-related

disorders, severe personality disorders, etc.), a severe and unstable

physical illness, cancer diagnosed within 5 years, a history of

CBT, significant cognitive or visual impairment, or poor language

skills that would hinder comprehension of the intervention or

measurement. Patients who underwent fewer than 4 sessions of

MBCT or for whom data on evaluated parameters were missing

were also excluded from this study. Data and patient identification

details were anonymized before analysis.

Intervention

TheMBCT intervention was conducted by one licensed mental

health specialist (JS) with more than 2 years of experience in

independently delivering MBCT education and training to ∼100

patients. The MBCT program used in this study was based on

the MBCT format for patients with depression (34). The Chinese

MBCT program has been successfully applied in other studies

(35, 36). We made minor modifications to render the MBCT

training protocol suitable for the clinical setting of SSD. First,

the cognitive components of MBCT included psychoeducation

in respecting physical and mental boundaries in session 3 and

identifying negative automatic thoughts in session 4. Second, to

make it easier for patients to participate in the MBCT program,

sessions were scheduled once a week or every other week for

8 consecutive weeks, with sessions lasting 90min, in groups of
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FIGURE 1

Study flowchart. SSD, somatic symptom disorder; MBCT, mindfulness-based cognitive therapy.

3–5 participants; the daily homework exercises guided by audio

recordings after the weekly sessions were shortened to 30min per

day; and the content of the precourse introduction was integrated

into session 1. Third, loving-kindness meditation was introduced in

session 2 to cultivate kindness within participants and compassion

for their somatic symptoms. Practices in the MBCT program

mainly included guided body scan, mindful breathing, mindful

walking, mindful awareness, loving-kindness meditation, and

sitting meditation. Medical education on how to use medications

properly also was added into the MBCT program. In each session,

the therapist introduced the therapeutic modules and explained

how to carry out the mindfulness exercises. Adequate participation

in the MBCT program was defined as having attended at least 4

sessions, as in previous trials (37). The study data were collected

upon admission to the MBCT program and at 6-month follow-up

following treatment inclusion using self-report questionnaires or

measures administered via face-to-face interviews.

Measures

Outcome variables
The outcomemeasures were Brief Symptom Inventory-18 (BSI-

18) score and the patient’s Global Impression of Change (GIC). In

this study, the Global Severity Index (GSI), derived from the BSI-18

data, was used for the mediation analysis.

Global impression of change
The GIC evaluates overall health status as perceived by patients

on a 7-point Likert scale ranging from 1 (very much worse)

to 7 (very much improved) relative to their status at treatment

inclusion. Evidence has shown the validity of the GIC in assessing

change in fibromyalgia, a diagnostic label overlapping substantially

with SFD (38). A clinical improvement was defined as a GIC score

of ≥ 5.

Brief symptom inventory-18
The severity of psychosomatic distress was assessed using the

BSI-18, adapted from the original Symptom Checklist-90 Revised.

The BSI-18 has 18 items scored on a 5-point Likert scale ranging

from 0 (not at all) to 4 (extremely), and consists of three six-item

subscales of somatization, anxiety, and depression, as well as a

General Symptom Index (GSI) derived from the three subscales.

The subscale scores and the GSI were calculated by summing

scores. For the sample in this study, the BSI-18 had strong internal

consistency and validity (Cronbach’s α of 0.74 to 0.88 for each
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subscale and the global scale), similar to the values obtained in

previous studies (39–41).

Mediators
The pre- and post-intervention data obtined using two process

outcome measures, the Self-Compassion Scale (SCS) and the

Toronto Alexithymia Scale (TAS), were used.

Self-compassion scale
The Chinese version of the SCS is a 26-item self-report

measure that assesses three components of self-compassion,

comprising three positive subscales (self-kindness, common

humanity, and mindfulness) and three negative subscales (self-

judgment, isolation, and over-identification). Items are scored on

a 5-point Likert scale ranging from 1 (almost never) to 5 (almost

always) (42). A high SCS score indicates a high level of self-

compassion. Evidence has demonstrated the validity and reliability

of the SCS when used in the form of the total score (43) and

a positive or negative component summary (SCS-pos or SCS-

neg) in a two-factor model (44). The total score is calculated by

reverse-scoring the negative subscale items, calculating scores on

the positive subscales, and then calculating the mean of all these

subscales. To calculate scores for each subscale, SCS-pos and SCS-

neg, a mean score is computed without reverse-scoring any of the

items. In the current study, Cronbach’s α was 0.93 for the total SCS,

0.85 for the SCS positive component summary, and 0.82 for the

SCS negative component summary, suggesting a good degree of

internal consistency.

Toronto alexithymia scale
Alexithymia was measured using the Chinese version of the 20-

item TSA (TAS-20), which includes three subscales: difficulty in

identifying feelings (DIF), difficulty in describing feelings (DDF),

and externally oriented thinking (EOT). Items are scored on a 5-

point Likert scale ranging from 1 (strongly disagree) to 5 (strongly

agree), with a total score of≥ 61 as the cut-off point for alexithymia

(45, 46). Evidence has demonstrated the factorial validity and

reliability of the TAS-20 (46, 47). In the present study, Cronbach’s

α was 0.80 for total TAS-20 score and 0.75, 0.72, and 0.62 for the

subscales of DIF, DDF, and EOT, respectively.

Data collection

All data, including demographics and evaluated variables, were

obtained by reviewing electronic medical records. Demographic

data included age, gender, illness duration, whether the patient

was taking prescription antidepressants, marital status, education

level, and employment status. Evaluated variables included clinical

and process outcomes. The clinical outcome measure was the GIC

score at 6-month follow-up following treatment inclusion (post-

treatment follow-up). The process outcome measures were BSI,

SCS, and TAS scores at treatment inclusion (pre-treatment) and

post-treatment follow-up.

TABLE 1 Demographic and clinical characteristics (N = 116).

Variable n (%)

Age [years, M (SD)] 40.0 (9.5)

Female gender [n (%)] 89 (76.7)

Illness duration [years, M (SD)] 6.8 (6.4)

Taking prescription antidepressants at inclusion [n (%)] 32 (27.6)

Marital status [n (%)]

Married or living with a partner 107 (92.2)

Divorced/widowed 4 (3.4)

Single 5 (4.3)

Education level [n (%)]

Primary school or lower 30 (25.9)

Secondary school 55 (47.4)

University or above 31 (26.7)

Employment status [n (%)]

Employed/retired 60 (51.7)

Disability pension or flexible work 47 (40.5)

On sick leave 4 (3.4)

Unemployed 5 (4.3)

Clinical improvement with a GIC score of ≥ 5 [n (%)] 75 (64.7)

GIC, the patient’s Global Impression of Change.

Data analysis

Data analysis was conducted using SPSS (version 26.0; SPSS

Inc.). The tested mediation model was estimated using MEMORE

(version 2.1) for SPSS. Continuous data were tested for normality

using the Shapiro–Wilk test, and if normally distributed, the data

were expressed in the form mean ± standard deviation (SD) and

tested using paired t-tests for intergroup comparisons. Changes

in measures from pre-treatment to post-treatment follow-up were

summarized with means (95% confidence intervals). To assess the

differences in post-treatment follow-up measures between patients

taking antidepressants and those not taking antidepressants, linear

models were used with the GIC score at post-treatment follow-

up as the outcome variable and the indicator of antidepressants

as the independent variable, adjusting for other pre-treatment

covariates. Cohen’s d effect sizes were calculated by dividing

the mean difference between pre-treatment and post-treatment

follow-up by the standard deviation of the difference; Cohen’s d

values of 0.20 to 0.50, 0.50 to 0.80, and > 0.80 represent small,

moderate, and large effects, respectively (48). Bivariate correlations

were calculated to examine the relationships between changes in

psychometric variables of the Brief Symptom Inventory General

Symptom Index (BSI-GSI), SCS (SCS-pos, SCS-neg, and total

score), and TAS (DIF, DDF, EOT, and total score); correlation

coefficients (r) of < 0.10, 0.10 to 0.30, 0.30 to 0.50, and 0.50

to 1.00 were considered to represent weak, small, moderate,

and strong correlations, respectively (48, 49). Multivariate linear

regression analysis was performed to assess the potential mediation
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TABLE 2 Changes in psychometric variables from pre-treatment (pre) to post-treatment follow-up (post).

Variable Pre [M (SD)] Post [M (SD)] Change [1, M (95% CI)] Cohen’s d p-value

BSI-18

Somatization 8.09 (5.10) 6.33 (4.47) −1.77 (−2.16 to−1.37)a 0.82 <0.001

Depression 5.78 (3.96) 4.63 (3.20) −1.16 (−1.51 to−0.80)a 0.61 <0.001

Anxiety 7.52 (4.91) 6.23 (3.80) −1.28 (−1.64 to−0.93)a 0.67 <0.001

GSI 21.40 (9.57) 17.19 (7.86) −4.21 (−4.85 to−3.56)a 1.20 <0.001

SCS

SCS-pos 3.34 (0.77) 3.53 (0.65) 0.20 (0.14–0.26) 0.60 <0.001

SCS-neg 3.31 (0.60) 3.01 (0.48) −0.30 (−0.36 to−0.24)a 0.95 <0.001

SCS total score 2.52 (0.52) 2.76 (0.40) 0.25 (0.30–0.20) 1.01 <0.001

TAS

DIF 19.64 (5.72) 14.6 (4.96) −5.03 (−5.54 to−4.53)a 1.83 <0.001

DDF 15.98 (4.22) 13.62 (3.77) −2.36 (−2.83 to−1.89)a 0.92 <0.001

EOT 18.63 (6.20) 17.45 (4.83) −1.18 (−1.61 to−0.75)a 0.51 <0.001

TAS total score 54.25 (10.35) 45.67 (9.73) −8.58 (−9.35 to−7.80)a 2.04 <0.001

aNegative values for change indicate improvement. BIS, Brief Symptom Inventory; GSI, General Symptom Index; SCS, Self-Compassion Scale; SCS-pos, SCS positive summary; SCS-neg, SCS

negative summary; TAS, Toronto Alexithymia Scale; DIF, Difficulty in Identifying Feelings; DDF, Difficulty in Describing Feelings; EOT, Externally Oriented Thinking; CI, confidence interval.

effects of changes in the SCS dimensions (SCS-pos and SCS-

neg) and the TAS dimensions (DIF, DDF, and EOT) as predictors

of the GIC score and change in the BSI-GSI with adjustment

for demographics and the corresponding pretreatment score. A

within-subjects serial multiple-mediator model was further used

to assess the mediating effects of self-compassion and alexithymia

on the BSI-GSI. Confidence intervals for parameter estimates were

determined from 5,000 bootstrapped samples. The threshold for

statistical significance was p < 0.05.

Results

Patient characteristics

One hundred fifty-two patients were enrolled in an 8-week

MBCT program, among whom 19 subjects attended fewer than

4 treatment sessions, 12 subjects were lost to follow-up at 6

months following treatment inclusion, and measurement data

were missing for five subjects. Thus, 116 participants were

eligible for this cohort analysis, of whom 32 (27.6%) were taking

prescribed antidepressants upon entering the program (Figure 1).

The demographics and clinical characteristics of the 116 patients

who met the analysis criteria are presented in Table 1. The clinical

improvement rate following MBCT was 64.7% as indicated by GIC

scores. No difference in clinical improvement was found between

patients taking prescribed antidepressants and those who were not

upon entering the program.

Evaluation of psychometric outcomes

The psychometric outcomes from pre-treatment to post-

treatment follow-up are shown in Table 2. Compared with the

pre-treatment values, the post-treatment values of the total score

and the dimensional scores on the BSI-18, the SCS, and the TAS

decreased or increased significantly (all p values < 0.001).

Inter-correlations among changes in
psychometric variables

The relationships among the changes in psychometric variables

are presented in the correlation matrix in Table 3, indicating

that most of the correlations were significant and in the

expected direction.

Potential mediating e�ects on outcome of
changes in self-compassion and
alexithymia

Standard linear regression was conducted to examine the

potential mediating effects of improvement in self-compassion and

alexithymia on the clinical outcome and psychosomatic distress. As

shown in Table 4, decreases in SCS-neg, DIF, and EOT values and

increases in SCS-pos values were each associated with GIC score

and with a greater reduction in BSI-GSI value when adjusting for

pretreatment covariates.

Indirect e�ect of treatment via changes in
self-compassion and alexithymia as
mediators

We further sought to explore how concurrent changes in

SCS values and TAS values as mediators impacted perceived

psychosomatic distress, as indicated by BSI-GSI scores, using a
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TABLE 3 Inter-correlations between pre–post changes in psychometric outcomes.

Variable 1 2 3 4 5 6 7 8

1 1BSI-GSI —

2 1SCS-pos −0.496∗∗∗ —

3 1SCS-neg 0.537∗∗∗ −0.164 —

4 1SCS total score −0.677∗∗∗ 0.769∗∗∗ −0.757∗∗∗ —

5 1TAS-DIF 0.508∗∗∗ −0.187∗ 0.392∗∗∗ −0.378∗∗∗ —

6 1TAS-DDF 0.050 0.035 0.049 −0.008 0.052 —

7 1TAS-EOT 0.370∗∗∗ −0.360∗∗∗ 0.344∗∗∗ −0.462∗∗∗ −0.124 −0.088 —

8 1TAS total score 0.567∗∗∗ −0.301∗∗ 0.477∗∗∗ −0.508∗∗∗ 0.616∗∗∗ 0.597∗∗∗ 0.421∗∗∗ —

∗p< 0.05, ∗∗p< 0.01, ∗∗∗p< 0.001. BIS-GSI, Brief Symptom Inventory General Symptom Index; SCS, Self-Compassion Scale; SCS-pos, SCS positive summary; SCS-neg, SCS negative summary;

TAS, Toronto Alexithymia Scale; DIF, Difficulty in Identifying Feelings; DDF, Difficulty in Describing Feelings; EOT, Externally Oriented Thinking.

TABLE 4 Interactive e�ects of changes in SCS dimensions and TAS

dimensions as potential mediators in predicting GIC and change in

BSI-GSI with adjustment for pretreatment covariates.

Variable B β t p

GIC as the clinical outcome

1SCS-pos 1.100 0.317 5.370 <0.001

1SCS-neg −1.001 −0.282 −4.395 <0.001

1TAS -DIF −0.162 −0.392 −6.255 <0.001

1TAS -EOT −0.146 −0.301 −4.674 <0.001

1BSI-GSI indicating reduction in psychosomatic distress

1SCS-pos −3.257 −0.305 −4.377 <0.001

1SCS-neg 2.922 0.268 3.535 0.001

1TAS -DIF 0.475 0.373 5.040 <0.001

1TAS -EOT 0.320 0.214 2.816 0.006

GIC, Global Impression of Change; BSI-GSI, Brief Symptom Inventory General Symptom

Index; SCS, Self-Compassion Scale; SCS-pos, Self-Compassion Scale positive summary;

SCS-neg, Self-Compassion Scale negative summary; TAS, Toronto Alexithymia Scale; DIF,

Difficulty in Identifying Feelings; DDF, Difficulty in Describing Feelings; EOT, Externally

Oriented Thinking.

serial multiple-mediator model. In serial mediation, each mediator

is assumed to causally influence subsequent mediators: for instance,

an increase in self-compassion is predicted to cause a decrease in

alexithymia. Given that these are causal inferences, the estimated

effects are unidirectional (MBCT→1SCS→1TAS→1BSI-GSI).

The present serial mediation model revealed that changes in both

SCS values and TAS values had significant indirect effects on the

pre–post change in BSI-GSI value [1SCS β = −1.810 (a∗1b1),

bootstrap SE= 0.341, 95% bootstrap CI (−2.488,−1.160);1TAS β

=−1.615 (a∗2b2), bootstrap SE= 0.391, bootstrap 95% CI (−2.413,

−0.896); 1SCS→1TAS β = −0.621 (a∗1a
∗
3b2), bootstrap SE =

0.183, bootstrap CI (−1.032, −0.315)], as shown in Figure 2; see

Supplementary Table S1 for the full model [F(4,111) = 31.464, p <

0.001, R2 = 0.531, MSE= 5.924].

In contrast, post-hoc analysis with a reverse sequence

(MBCT→1TAS→1SCS→1BSI-GSI) revealed that only the

change in TAS value still had a significant indirect effect on

pre–post change in BSI-GSI value [1TAS β = −2.235 (a1’
∗b1’),

bootstrap SE= 0.516, bootstrap 95% CI (−3.305,−1.270); 1SCS β

= 0.013 (a’∗2b2’), bootstrap SE = 0.323, 95% bootstrap CI (−0.600,

0.682); 1TAS→1SCS β = −1.823 (a1’
∗a3’

∗b2’), bootstrap SE =

0.439, bootstrap CI (−2.770, −1.047)], as shown in Figure 3; see

Supplementary Table S1 for the full model [F(4,111) = 31.464, p <

0.001, R2 = 0.531, MSE= 5.924].

Discussion

To the best of our knowledge, this might be the first study

to explore improvements in self-compassion and alexithymia

following an MBCT intervention and their serial mediating

effects on psychosomatic distress. The main finding from the

present study showed that a decrease in psychosomatic distress

for SSD patients was associated with greater improvements in

self-compassion and alexithymia following MBCT intervention.

Mediation analyses in this study further showed that relief of

psychosomatic distress following MBCT occurred directly via

an increase in self-compassion (MBCT→1SCS→1BSI-GSI β =

−1.810) and a decrease in alexithymia (MBCT→1TAS→1BSI-

GSI β = −1.615), and indirectly (partially) through subsequent

reduction in alexithymia following the improvement in self-

compassion (MBCT→1SCS→1TAS→1BSI-GSI β =−0.621).

As the patients’ GIC scores at 6-month follow-up indicated,

the MBCT intervention was significantly effective in relieving

somatic symptom distress for SSD patients, which is congruent

with previous findings in the literature (17, 50, 51). Mindfulness

practice, as a core component of MBIs (e.g., MBCT or MBSR),

is considered to one way of developing the implicit skill of

promoting self-compassion in the context of overall wellbeing (21).

There is also evidence for the efficacy of MBCT in improving

self-compassion and for mediating effects of self-compassion

on treatment outcomes (15, 19, 21). The treatment process

analyses in this study yielded a similar result to a previous

study (25): namely, improvement in self-compassion accounted

for reductions in physical symptoms and psychological strains

at post-treatment follow-up to a certain extent. Evidence has

shown that mindfulness and alexithymia are negatively related

constructs (high alexithymia is associated with low mindfulness)

(52). Recent systematic reviews have concluded that MBIs might be

an effective means of reducing alexithymia or increasing emotional
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FIGURE 2

The path analysis results of a serial multiple-mediator model for changes in self-compassion and alexithymia predicting change in BSI-GSI following

MBCT. The results indicate significant indirect e�ects mediating the outcome for self-compassion and alexithymia, and the serial e�ect of change in

SCS score influencing the subsequent change in TAS score. Coe�cients represent beta values for the displayed parameter. ***p < 0.001. MBCT,

mindfulness-based cognitive therapy; BSI-GSI, Brief Symptom Inventory General Symptom Index; SCS, Self-Compassion Scale; SCS-pos,

Self-Compassion Scale positive summary; SCS-neg, Self-Compassion Scale negative summary; TAS, Toronto Alexithymia Scale; DIF, Di�culty in

Identifying Feelings; DDF, Di�culty in Describing Feelings; EOT, Externally Oriented Thinking.

FIGURE 3

The path results of the reverse serial mediation e�ect (MBCT→1TAS→1SCS→1BSI-GSI) in a post hocmediation analysis. Coe�cients represent beta

values for the displayed parameter. ***p < 0.001. MBCT, mindfulness-based cognitive therapy; BSI-GSI, Brief Symptom Inventory General Symptom

Index; SCS, Self-Compassion Scale; SCS-pos, Self-Compassion Scale positive summary; SCS-neg, Self-Compassion Scale negative summary; TAS,

Toronto Alexithymia Scale; DIF, Di�culty in Identifying Feelings; DDF, Di�culty in Describing Feelings; EOT, Externally Oriented Thinking.

clarity (31, 32). The treatment process analyses in this study

also identified the role of reduction in alexithymia in accounting

for significant portions of the variance in change in perceived

psychosomatic distress, especially DIF and EOT. However, in a

previous study (53), higher EOT was identified as a resilience

factor in the face of life adversity. Additionally, Butler et al.

found that the MBSR program was equivalent to a CBT program

in terms of improvements in emotional clarity in patients with

social anxiety disorder and did not observe a moderating effect

of emotional clarity on the outcome of treatment for social

anxiety (33).

Moreover, our analyses demonstrated that both self-

compassion and alexithymia mediated the relationship

between MBCT and changes in psychosomatic distress. The

conclusions might not be surprising, given the robust literature

identifying associations of self-compassion and alexithymia

with psychosomatic symptoms and diminished life quality

among SSD patients (54–57). Although studies have suggested

that self-compassion is directly associated with the treatment

outcomes of MBIs (19), no study has detailed the specific processes

that occur through self-compassion and its association with

alexithymia. Notably, our post-hoc serial mediation analysis in

a reverse sequence (MBCT→1TAS→1SCS→1BSI-GSI) also

achieved statistical significance in terms of indirect mediating

effects on psychosomatic distress [β = −1.823, bootstrap SE

= 0.440, 95% bootstrap CI (−2.7963, −1.072)], but it did

not demonstrate that a change in self-compassion exerted

a significant indirect effect on psychosomatic distress [β =

0.013, bootstrap SE = 0.3421, 95% bootstrap CI (−0.577,

0.682)]. These results showed that MBCT could potentially

result in a reduction in alexithymia, and the MBCT-related

reduction in alexithymia subsequently led to an increase in

self-compassion; these findings are partially supported by the

finding that fear of self-compassion and fear of happiness fully

mediate the effects of alexithymia upon depression in a previous

study with a depressive sample (58). A recent study involving

a depressive sample has further identified self-compassion

as an outcome of psychotherapy and fear of compassion as
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a putative mechanism by which depressive symptoms are

alleviated (59).

Study limitations

Several limitations should be considered when interpreting the

results of our analysis. First, this was a single-center retrospective

study with a small sample size. There was some degree of selection

bias. Second, no participant was recruited into a control group

in this study, which limits the ability to compare the outcomes

with natural changes in psychosomatic distress, self-compassion,

and alexithymia over time. Third, this study was only designed

to explore the impact of implicit self-compassion on alexithymia.

The MBCT program is a multi-component program. Other

active components that were not assessed in this study, such as

mindfulness, acceptance, emotions, cognition, and behaviors, need

to be tested for association with alexithymia. Previous research has

suggested that increased mindfulness is associated with a decrease

in DIF (60). Additionally, many participants were also treated with

antidepressants, and the types of antidepressants varied. Changes in

self-compassion and alexithymia following the MBCT intervention

might be enhanced by these concomitant medications. Fourth,

alexithymia as a personality trait is transdiagnostic and linked

to a range of psychiatric morbidities, such as depression, panic

disorder, eating disorders, chronic pain disorders, substance abuse,

and suicide (53). The findings from a small sample of SSD patients

were limited in their ability to guide clinical practice in terms

of generalizability.

Conclusion

Both alleviation of alexithymia and improvement in

self-compassion following an MBCT program are partially

responsible for reducing psychosomatic distress in SSD

patients. The results from the mediation analysis with

the sequence of MBCT→1TAS→1SCS→1BSI-GSI

suggested that improvement in self-compassion might be

an outcome of an MBCT-related reduction in alexithymia.

Future studies are required to support this hypothesis and

develop sensitive techniques for addressing alexithymia in

clinical practice.

Data availability statement

The original contributions presented in the study are included

in the article/Supplementary material, further inquiries can be

directed to the corresponding author.

Ethics statement

Ethical approval was not required for the study involving

humans in accordance with the local legislation and institutional

requirements.Written informed consent to participate in this study

was not required from the participants or the participants’ legal

guardians/next of kin in accordance with the national legislation

and the institutional requirements.

Author contributions

LX: Data curation, Formal analysis, Investigation, Writing –

original draft, Writing – review & editing. JS: Conceptualization,

Formal analysis, Funding acquisition, Investigation, Methodology,

Supervision, Writing – review & editing. CL: Conceptualization,

Data curation, Writing – original draft, Writing – review & editing.

Funding

The author(s) declare financial support was received for the

research, authorship, and/or publication of this article. This study

was funded by the Shandong Medicine and Health Technology

Development Program No. 2017WS148.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found

online at: https://www.frontiersin.org/articles/10.3389/fpsyt.2024.

1289872/full#supplementary-material

References

1. American Psychiatric Association. Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5). Arlington, VA: American Psychiatric
Publishing (2013).

2. Henningsen P, Zipfel S, Sattel H, Creed F. Management of functional
somatic syndromes and bodily distress. Psychother Psychosom. (2018) 87:12–
31. doi: 10.1159/000484413

Frontiers in Psychiatry 08 frontiersin.org

https://doi.org/10.3389/fpsyt.2024.1289872
https://www.frontiersin.org/articles/10.3389/fpsyt.2024.1289872/full#supplementary-material
https://doi.org/10.1159/000484413
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Xu et al. 10.3389/fpsyt.2024.1289872

3. Arnáez S, García-Soriano G, López-Santiago J, Belloch A. Dysfunctional beliefs
as mediators between illness-related intrusive thoughts and health anxiety symptoms.
Behav Cogn Psychother. (2020) 48:315–26. doi: 10.1017/S1352465819000535

4. Xiong NN, Wei J, Ke MY, Hong X, Li T, Zhu LM, et al. Illness perception
of patients with functional gastrointestinal disorders. Front Psychiatry. (2018)
9:122. doi: 10.3389/fpsyt.2018.00122

5. Claassen-van Dessel N, van der Wouden JC, Twisk JWR, Dekker J,
van der Horst HE. Predicting the course of persistent physical symptoms:
Development and internal validation of prediction models for symptom severity
and functional status during 2 years of follow-up. J Psychosom Res. (2018) 108:1–
13. doi: 10.1016/j.jpsychores.2018.02.009

6. van Dijke A, van der Hart O, van Son M, Bühring M, van der Heijden P, Ford
JD. Cognitive and affective dimensions of difficulties in emotional functioning in
somatoform disorders and borderline personality disorder. Psychopathology. (2013)
46:153–62. doi: 10.1159/000338832

7. vanDessel N, den BoeftM, van derWouden JC, KleinstäuberM, Leone SS, Terluin
B, et al. Non-pharmacological interventions for somatoform disorders and medically
unexplained physical symptoms (MUPS) in adults. Cochrane Database Syst Rev. (2014)
21:CD011142. doi: 10.1002/14651858.CD011142

8. Kabat-Zinn J. An outpatient program in behavioral medicine for
chronic pain patients based on the practice of mindfulness meditation:
theoretical considerations and preliminary results. Gen Hosp Psychiatry. (1982)
4:33–47. doi: 10.1016/0163-8343(82)90026-3

9. Sitnikova K, Leone SS, van Marwijk HWJ, Twisk J, van der Horst HE,
van der Wouden JC. Effectiveness of a cognitive behavioural intervention for
patients with undifferentiated somatoform disorder: results from the CIPRUS
cluster randomized controlled trial in primary care. J Psychosom Res. (2019)
127:109745. doi: 10.1016/j.jpsychores.2019.109745

10. Berezowski L, Ludwig L, Martin A, Löwe B, Shedden-Mora MC. Early
psychological interventions for somatic symptom disorder and functional somatic
syndromes: a systematic review and meta-analysis. Psychosom Med. (2022) 84:325–
38. doi: 10.1097/PSY.0000000000001011

11. Liu J, Gill NS, Teodorczuk A, Li ZJ, Sun J. The efficacy of cognitive behavioural
therapy in somatoform disorders and medically unexplained physical symptoms:
a meta-analysis of randomized controlled trials. J Affect Disord. (2019) 245:98–
112. doi: 10.1016/j.jad.2018.10.114

12. Billones R, Saligan L. What works in mindfulness interventions for medically
unexplained symptoms? A systematic review. Asian Pac Isl Nurs J. (2020) 5:1–
11. doi: 10.31372//20200501.1082

13. Rosenkranz MA, Dunne JD, Davidson RJ. The next generation of
mindfulness-based intervention research: what have we learned and where are
we headed? Curr Opin Psychol. (2019) 28:179–83. doi: 10.1016/j.copsyc.2018.1
2.022

14. Gu J, Strauss C, Bond R, Cavanagh K. How do mindfulness-based cognitive
therapy and mindfulness-based stress reduction improve mental health and wellbeing?
A systematic review and meta-analysis of mediation studies. Clin Psychol Rev. (2015)
37:1–12. doi: 10.1016/j.cpr.2015.01.006

15. Alsubaie M, Abbott R, Dunn B, Dickens C, Keil TF, HenleyW, et al. Mechanisms
of action in mindfulness-based cognitive therapy (MBCT) and mindfulness-based
stress reduction (MBSR) in people with physical and/or psychological conditions: a
systematic review. Clin Psychol Rev. (2017) 55:74–91. doi: 10.1016/j.cpr.2017.04.008

16. Collado-Navarro C, Navarro-Gil M, Pérez-Aranda A, López-Del-Hoyo Y,
Garcia-Campayo J, Montero-Marin J. Effectiveness of mindfulness-based stress
reduction and attachment-based compassion therapy for the treatment of depressive,
anxious, and adjustment disorders in mental health settings: a randomized controlled
trial. Depress Anxiety. (2021) 38:1138–51. doi: 10.1002/da.23198

17. Hill RJ, McKernan LC, Wang L, Coronado RA. Changes in psychosocial well-
being after mindfulness-based stress reduction: a prospective cohort study. J Man
Manip Ther. (2017) 25:128–36. doi: 10.1080/10669817.2017.1323608

18. van Ravesteijn HJ, Suijkerbuijk YB, Langbroek JA, Muskens E, Lucassen PL,
van Weel C, et al. Mindfulness-based cognitive therapy (MBCT) for patients with
medically unexplained symptoms: process of change. J Psychosom Res. (2014) 77:27–
33. doi: 10.1016/j.jpsychores.2014.04.010

19. Sevel LS, Finn MTM, Smith RM, Ryden AM, McKernan LC. Self-compassion in
mindfulness-based stress reduction: An examination of prediction and mediation of
intervention effects. Stress Health. (2020) 36:88–96. doi: 10.1002/smi.2917

20. Wasson RS, Barratt C, O’Brien WH. Effects of Mindfulness-Based Interventions
on Self-compassion in Health Care Professionals: a Meta-analysis. Mindfulness (N Y).
(2020) 11:1914–34. doi: 10.1007/s12671-020-01342-5

21. Frostadottir AD, Dorjee D. Effects of mindfulness based cognitive therapy
(MBCT) and compassion focused therapy (CFT) on symptom change, mindfulness,
self-compassion, and rumination in clients with depression, anxiety, and stress. Front
Psychol. (2019) 10:1099. doi: 10.3389/fpsyg.2019.01099

22. Meng R, Luo X, Du S, Luo Y, Liu D, Chen J, et al. The mediating role of
perceived stress in associations between self-compassion and anxiety and depression:
further evidence from Chinese medical workers. Risk Manag Healthc Policy. (2020)
13:2729–41. doi: 10.2147/RMHP.S261489

23. Luo Y, Meng R, Li J, Liu B, Cao X, Ge W. Self-compassion may reduce anxiety
and depression in nursing students: a pathway through perceived stress. Public Health.
(2019) 174:1–10. doi: 10.1016/j.puhe.2019.05.015

24. Sulosaari V, Unal E, Cinar FI. The effectiveness of mindfulness-based
interventions on the psychological well-being of nurses: a systematic review. Appl Nurs
Res. (2022) 64:151565. doi: 10.1016/j.apnr.2022.151565

25. Al-Refae M, Al-Refae A, Munroe M, Sardella NA, Ferrari M. A self-compassion
and mindfulness-based cognitive mobile intervention (Serene) for depression, anxiety,
and stress: promoting adaptive emotional regulation and wisdom. Front Psychol. (2021)
12:648087. doi: 10.3389/fpsyg.2021.648087

26. Conversano C, Ciacchini R, Orrù G, Di Giuseppe M, Gemignani
A, Poli A. Mindfulness, compassion, and self-compassion among health
care professionals: what’s New? A systematic review. Front Psychol. (2020)
11:1683. doi: 10.3389/fpsyg.2020.01683

27. Uchida T, Takahashi T, Sugiyama F, Kikai T, Nitta Y, Kumano H. Effect of
a mindfulness-based intervention on self-compassionate behaviors: a randomized
controlled trial. Psychol Rep. (2022) 126:2757–88. doi: 10.1177/00332941221080410

28. van der Velden AM, Kuyken W, Wattar U, Crane C, Pallesen KJ, Dahlgaard J,
et al. A systematic review of mechanisms of change in mindfulness-based cognitive
therapy in the treatment of recurrent major depressive disorder. Clin Psychol Rev.
(2015) 37:26–39. doi: 10.1016/j.cpr.2015.02.001

29. Taylor GJ, Bagby RM. Psychoanalysis and empirical research: the example of
alexithymia. J Am Psychoanal Assoc. (2013) 61:99–133. doi: 10.1177/0003065112474066

30. Gilbert P, McEwan K, Gibbons L, Chotai S, Duarte J, Matos M. Fears of
compassion and happiness in relation to alexithymia, mindfulness, and self-criticism.
Psychol Psychother. (2012) 85:374–90. doi: 10.1111/j.2044-8341.2011.02046.x

31. Cooper D, Yap K, Batalha L. Mindfulness-based interventions and their effects
on emotional clarity: a systematic review and meta-analysis. J Affect Disord. (2018)
235:265–76. doi: 10.1016/j.jad.2018.04.018

32. Norman H, Marzano L, Coulson M, Oskis A. Effects of mindfulness-based
interventions on alexithymia: a systematic review. Evid Based Ment Health. (2019)
22:36–43. doi: 10.1136/ebmental-2018-300029

33. Butler RM, Boden MT, Olino TM, Morrison AS, Goldin PR, Gross JJ, et al.
Emotional clarity and attention to emotions in cognitive behavioral group therapy and
mindfulness-based stress reduction for social anxiety disorder. J Anxiety Disord. (2018)
55:31–8. doi: 10.1016/j.janxdis.2018.03.003

34. Segal ZV,Williams JMG, Teasdale JD, Kabat-Zinn J.Mindfulness-Based Cognitive
Therapy for Depression. New York, NY: Guilford Publications (2012).

35. Jiang SS, Liu XH, Han N, Zhang HJ, Xie WX, Xie ZJ, et al. Effects of group
mindfulness-based cognitive therapy and group cognitive behavioural therapy on
symptomatic generalized anxiety disorder: a randomized controlled noninferiority
trial. BMC Psychiatry. (2022) 22:481. doi: 10.1186/s12888-022-04127-3

36. Ren F, Zhang JX, Song CL, Gao BL, Yang YF, Yu X. Drug combined
with mindfulness-based cognitive therapy in treatment of residual symptoms
of recurrent depressive disorder. Chinese Mental Health J. (2019) 33:248–52.
doi: 10.3969/j.issn.1000-6729.2019.04.002

37. Kuyken W, Watkins E, Holden E, White K, Taylor RS, Byford S, et al. How
does mindfulness-based cognitive therapy work? Behav Res Ther. (2010) 48:1105–
12. doi: 10.1016/j.brat.2010.08.003

38. Rampakakis E, Ste-Marie PA, Sampalis JS, Karellis A, Shir Y, Fitzcharles
MA. Real-life assessment of the validity of patient global impression of change in
fibromyalgia. RMD Open. (2015) 1:e000146. doi: 10.1136/rmdopen-2015-000146

39. Teng F, Hu D, Zhou Y, Liu Y, Han Y, Xu K, et al. Psychiatric distress
and suicidal tendencies in adult cancer survivors: verifying the validity of the
brief symptom inventory-18 for identifying suicidal ideation in the hospitalized
population of mainland China. J Clin Psychol Med Settings. (2022) 29:403–
11. doi: 10.1007/s10880-021-09779-z

40. Broman-Fulks JJ, Abraham CM, Thomas K, Canu WH, Nieman DC. Anxiety
sensitivity mediates the relationship between exercise frequency and anxiety and
depression symptomology. Stress Health. (2018) 34:500–8. doi: 10.1002/smi.2810

41. Li M, Wang MC, Shou Y, Zhong C, Ren F, Zhang X, et al. Psychometric
properties and measurement invariance of the brief symptom inventory-18 among
Chinese insurance employees. Front Psychol. (2018) 9:519. doi: 10.3389/fpsyg.2018.
00519

42. Chen J, Yan LS, Zhou LH. Reliability and validity of Chinese
version self-compassion scale. Chin J Clin Psychol. (2011) 19:734–6.
doi: 10.16128/j.cnki.1005-3611.2011.06.006

43. Neff KD, Whittaker TA, Karl A. Examining the factor structure of the self-
compassion scale in four distinct populations: is the use of a total scale score justified?
J Pers Assess. (2017) 99:596–607. doi: 10.1080/00223891.2016.1269334

44. Coroiu A, Kwakkenbos L, Moran C, Thombs B, Albani C, Bourkas S, et al.
Structural validation of the self-compassion scale with a German general population
sample. PLoS ONE. (2018) 13:e0190771. doi: 10.1371/journal.pone.0190771

45. Zhang ZJ. Handbook of Behavioral Medicine Scales [M/CD]. Beijing: Chinese
Medical Multimedia Press (2005), p. 235–6.

Frontiers in Psychiatry 09 frontiersin.org

https://doi.org/10.3389/fpsyt.2024.1289872
https://doi.org/10.1017/S1352465819000535
https://doi.org/10.3389/fpsyt.2018.00122
https://doi.org/10.1016/j.jpsychores.2018.02.009
https://doi.org/10.1159/000338832
https://doi.org/10.1002/14651858.CD011142
https://doi.org/10.1016/0163-8343(82)90026-3
https://doi.org/10.1016/j.jpsychores.2019.109745
https://doi.org/10.1097/PSY.0000000000001011
https://doi.org/10.1016/j.jad.2018.10.114
https://doi.org/10.31372//20200501.1082
https://doi.org/10.1016/j.copsyc.2018.12.022
https://doi.org/10.1016/j.cpr.2015.01.006
https://doi.org/10.1016/j.cpr.2017.04.008
https://doi.org/10.1002/da.23198
https://doi.org/10.1080/10669817.2017.1323608
https://doi.org/10.1016/j.jpsychores.2014.04.010
https://doi.org/10.1002/smi.2917
https://doi.org/10.1007/s12671-020-01342-5
https://doi.org/10.3389/fpsyg.2019.01099
https://doi.org/10.2147/RMHP.S261489
https://doi.org/10.1016/j.puhe.2019.05.015
https://doi.org/10.1016/j.apnr.2022.151565
https://doi.org/10.3389/fpsyg.2021.648087
https://doi.org/10.3389/fpsyg.2020.01683
https://doi.org/10.1177/00332941221080410
https://doi.org/10.1016/j.cpr.2015.02.001
https://doi.org/10.1177/0003065112474066
https://doi.org/10.1111/j.2044-8341.2011.02046.x
https://doi.org/10.1016/j.jad.2018.04.018
https://doi.org/10.1136/ebmental-2018-300029
https://doi.org/10.1016/j.janxdis.2018.03.003
https://doi.org/10.1186/s12888-022-04127-3
https://doi.org/10.3969/j.issn.1000-6729.2019.04.002
https://doi.org/10.1016/j.brat.2010.08.003
https://doi.org/10.1136/rmdopen-2015-000146
https://doi.org/10.1007/s10880-021-09779-z
https://doi.org/10.1002/smi.2810
https://doi.org/10.3389/fpsyg.2018.00519
https://doi.org/10.16128/j.cnki.1005-3611.2011.06.006
https://doi.org/10.1080/00223891.2016.1269334
https://doi.org/10.1371/journal.pone.0190771
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org


Xu et al. 10.3389/fpsyt.2024.1289872

46. Zhu X, Yi J, Yao S, Ryder AG, Taylor GJ, Bagby RM. Cross-cultural validation
of a Chinese translation of the 20-item Toronto Alexithymia Scale. Compr Psychiatry.
(2007) 48:489–96. doi: 10.1016/j.comppsych.2007.04.007

47. Parker JD, Taylor GJ, Bagby RM. The 20-item Toronto alexithymia scale: III.
reliability and factorial validity in a community population. J Psychosom Res. (2003)
55:269–75. doi: 10.1016/S0022-3999(02)00578-0

48. Cohen J. Statistical Power Analysis for the Behavioral Sciences, 2nd Edn.
Abingdon, VA: Routledge. (1988).

49. Bakeman R. KappaAcc: a program for assessing the adequacy of kappa. Behav
Res Methods. (2023) 55:633–8. doi: 10.3758/s13428-022-01836-1

50. Carmody J, Baer RA. Relationships between mindfulness practice and
levels of mindfulness, medical and psychological symptoms and well-being in
a mindfulness-based stress reduction program. J Behav Med. (2008) 31:23–
33. doi: 10.1007/s10865-007-9130-7

51. Lakhan SE, Schofield KL. Mindfulness-based therapies in the treatment of
somatization disorders: a systematic review and meta-analysis. PLoS ONE. (2013)
8:e71834. doi: 10.1371/journal.pone.0071834

52. Teixeira RJ, Pereira MG. Examining mindfulness and its relation
to self-differentiation and alexithymia. Mindfulness. (2015) 6:79–
87. doi: 10.1007/s12671-013-0233-7

53. Kajanoja J, Scheinin NM, Karlsson L, Karlsson H, Karukivi M.
Illuminating the clinical significance of alexithymia subtypes: a cluster analysis
of alexithymic traits and psychiatric symptoms. J Psychosom Res. (2017)
97:111–7. doi: 10.1016/j.jpsychores.2017.04.010

54. Yeshua M, Zohar AH, Berkovich L. “Silence! The body is speaking” - a
correlational study of personality, perfectionism, and self-compassion as risk and
protective factors for psychosomatic symptoms distress. Psychol Health Med. (2019)
24:229–40. doi: 10.1080/13548506.2018.1546016

55. Dewsaran-van der Ven C, van Broeckhuysen-Kloth S, Thorsell S, Scholten R, De
Gucht V, Geenen R. Self-compassion in somatoform disorder. Psychiatry Res. (2018)
262:34–9. doi: 10.1016/j.psychres.2017.12.013

56. Zdankiewicz-Scigała E, Scigała D, Sikora J, Kwaterniak W, Longobardi C.
Relationship between interoceptive sensibility and somatoform disorders in adults with
autism spectrum traits. Themediating role of alexithymia and emotional dysregulation.
PLoS ONE. (2021) 16:e0255460. doi: 10.1371/journal.pone.0255460

57. Gatta M, Angelico C, Rigoni F, Raffagnato A, Miscioscia M. Alexithymia and
psychopathological manifestations centered on the body: somatization and self-harm.
J Clin Med. (2022) 11:2220. doi: 10.3390/jcm11082220

58. Gilbert P, McEwan K, Catarino F, Baião R, Palmeira L. Fears of happiness and
compassion in relationship with depression, alexithymia, and attachment security in a
depressed sample. Br J Clin Psychol. (2014) 53:228–44. doi: 10.1111/bjc.12037

59. Melsom L, Ulvenes PG, Solbakken OA, Curran PJ, Eielsen M. Wampold BE.
Self-compassion and fear of compassion in the treatment of chronic depression:
Mechanisms of change? J Consult Clin Psychol. (2023) 91:521–32. doi: 10.1037/ccp000
0822

60. Fang Y, Zeng B, Chen P, Mai Y, Teng S, Zhang M, et al. Mindfulness and suicide
risk in undergraduates: exploring the mediating effect of alexithymia. Front Psychol.
(2019) 10:2106. doi: 10.3389/fpsyg.2019.02106

Frontiers in Psychiatry 10 frontiersin.org

https://doi.org/10.3389/fpsyt.2024.1289872
https://doi.org/10.1016/j.comppsych.2007.04.007
https://doi.org/10.1016/S0022-3999(02)00578-0
https://doi.org/10.3758/s13428-022-01836-1
https://doi.org/10.1007/s10865-007-9130-7
https://doi.org/10.1371/journal.pone.0071834
https://doi.org/10.1007/s12671-013-0233-7
https://doi.org/10.1016/j.jpsychores.2017.04.010
https://doi.org/10.1080/13548506.2018.1546016
https://doi.org/10.1016/j.psychres.2017.12.013
https://doi.org/10.1371/journal.pone.0255460
https://doi.org/10.3390/jcm11082220
https://doi.org/10.1111/bjc.12037
https://doi.org/10.1037/ccp0000822
https://doi.org/10.3389/fpsyg.2019.02106
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org

	Addressing psychosomatic symptom distress with mindfulness-based cognitive therapy in somatic symptom disorder: mediating effects of self-compassion and alexithymia
	Introduction
	Methods
	Study design and participants
	Intervention
	Measures
	Outcome variables 
	Global impression of change 
	Brief symptom inventory-18 
	Mediators
	Self-compassion scale
	Toronto alexithymia scale

	Data collection
	Data analysis

	Results
	Patient characteristics
	Evaluation of psychometric outcomes
	Inter-correlations among changes in psychometric variables
	Potential mediating effects on outcome of changes in self-compassion and alexithymia
	Indirect effect of treatment via changes in self-compassion and alexithymia as mediators

	Discussion
	Study limitations

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	Supplementary material
	References


