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Abstract

Aims Implantation of a left ventricular assist device (LVAD) is an established treatment option for patients with advanced
heart failure. However, apart from its challenging medical management, it comes with serious psychological implications. Em-
pirical evidence suggests that self-compassion, a self-regulation strategy for countering negative self-directed emotions, might
be a promising approach in facilitating psychological adjustment also in LVAD patients. The aims of the present study were to
investigate self-compassion as a protective factor for anxiety and depressive symptoms, to test whether taking a decentred
perspective mediates these effects, and to explore whether self-compassion predicts the clinically rated functional health
status.
Method and results A sample of N = 45 patients (36 male) with a mean age of 60.5 years (SD = 10.8) from the outpatient
department for terminal heart failure at the University Medical Center in Kiel, Germany, participated in the study. Patients
completed self-report measures for psychological adjustment (HADS), self-compassion (SCS), and decentring (EQ). Functional
health status was determined by the NYHA classification. The more patients were self-compassionate, the less they reported
anxiety (r = �0.28) and depressive symptoms (r = �0.34). Decentring mediated both effects. Moreover, self-compassion pre-
dicted the functional health status, even when controlling for anxiety (odds ratio [OR] = 0.09) and depressive symptoms
(OR = 0.11).
Conclusions This study provides the first evidence for a significant interrelation between self-compassion and common ad-
verse psychological conditions in LVAD patients. Longitudinal data and the evaluation of interventions to strengthen
self-compassion are needed to further validate the beneficial effects of self-compassion in LVAD patients in the future.
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Introduction

Implantation of a left ventricular assist device (LVAD) that
supports the function of the left ventricle of the heart is an
effective treatment option for patients suffering from ad-
vanced heart failure to prolong survival and improve
health-related quality of life (HRQOL).1–3 LVADs can be im-
planted as a bridge to heart transplantation or destination
therapy. In a systematic review,4 LVAD patients experienced
an improvement in functional health status and HRQOL

irrespective of the treatment goal (bridge to heart transplan-
tation or destination therapy) or type of device (pulsative vs.
continuous flow). Surprisingly, few studies have measured
anxiety and depressive symptoms, which are highly prevalent
in patients with heart failure.5,6 About a third of patients re-
port elevated depressive symptoms on self-report measures,
and 19% meet the criteria for a depressive disorder (predom-
inantly major depressive disorder, MDD). About 30% of pa-
tients report an elevated level of anxiety, and 13% meet the
criteria for an anxiety disorder (typically generalized anxiety
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disorder). Moreover, empirical evidence suggests that de-
pression is especially associated with the development and
progression of heart failure.5,7 Given the increased preva-
lence of depressive symptoms and anxiety in patients with
heart failure and their impact on medical and functional
outcomes,5,8 identifying and strengthening protective factors
is of high importance.

Self-compassion is a self-regulation strategy, which has re-
cently gained interest in research on mental health. High
self-compassionate people treat themselves with kindness,
care, and concern when facing negative life experiences.
‘Self-compassion involves being open to and moved by one’s
own suffering, experiencing feelings of caring and kindness
toward oneself, taking an understanding, non-judgmental at-
titude toward one’s inadequacies and failures, and recogniz-
ing that one’s own experience is part of the common human
experience’ (p. 224).9 Self-compassion is rooted in the Bud-
dhist tradition of compassion. Thus, it is different from being
self-centred or exhibiting self-pity. Instead, self-compassion is
closely related to mindfulness because it involves a balanced
awareness of negative feelings and thoughts.10 The beneficial
effects of mindfulness-based interventions on mental health
have already been demonstrated in numerous clinical and
non-clinical populations.11–13 A growing number of studies
suggests that dispositional self-compassion, as well as com-
passion-based interventions, can yield comparable effects
on mental health. A meta-analytic review14 revealed large ef-
fects of habitual self-compassion on depressive symptoms,
anxiety, and stress in non-clinical populations. In a
mood-induction experiment, instructing self-compassion
was as effective as the strategies of reappraising and accep-
tance in decreasing depressed mood in MDD patients.15 In
a similar experiment,16 self-compassion was more effective
in regulating depressed mood than acceptance or a
waiting-list condition in three groups of participants: recov-
ered depressed patients, currently depressed patients, and
healthy controls. Moreover, self-compassion was more effec-
tive than reappraising in recovered depressed patients and
healthy controls and equally effective in depressed partici-
pants. The efficacy of mindfulness-based cognitive therapy
(MBCT17) and compassion-focused therapy18 in decreasing
depressive symptoms, rumination, anxiety, and stress com-
pared with a waiting-list control group was demonstrated in
an inpatient rehabilitation setting.19 Interestingly, MBCT
and compassion-focused therapy together stimulated
self-compassion and mindfulness in participants, thus empha-
sizing the interdependence of both constructs. A first
meta-analytic review of RCTs on compassion-based interven-
tions reported increased compassion, self-compassion,
mindfulness, and decreased depressive symptoms, anxiety,
and psychological distress.20 A systematic review of
self-compassion related interventions showed significant ef-
fects also for individuals with chronic physical health
conditions.21

Although only a few studies have investigated mindfulness
in patients with heart failure, these studies suggest that their
beneficial effects would likely extend to this clinical popula-
tion. In a systematic review involving N = 467 patients, mind-
fulness-based interventions significantly reduced depressive
symptoms and anxiety.22 Inconsistent effects resulted for
self-reported physical symptoms such as breathlessness or
tiredness, and no effect resulted for functional health status,
which was measured in only one study.23 Dispositional mind-
fulness was associated with lower anxiety and greater HRQOL
in patients with heart failure in an observational study.24

As empirical evidence accumulates showing that mindful-
ness and self-compassion alleviate conditions of impaired
mental health across various populations, investigating mech-
anisms for these salutary effects has become a prominent di-
rection for research.25 One hypothesis, which was adopted in
the present study, attributes the beneficial effects to a shift in
the perspective towards one’s inner experience. This shift has
been referred to as decentring.26,27 Decentring builds on
metacognitive awareness, which enables a disidentification
from the content of one’s thoughts and feelings and in-
creases the scope and flexibility of potential reactions. In an
observational study, decentring mediated the effect of dispo-
sitional mindfulness on depressive symptoms in a non-clinical
sample.28 A mediating function of decentring was also ob-
served for the effects of mindfulness-based stress reduction
training29 and to a lesser extent for compassion-cultivation
training30 on stress, depressive symptoms, and well-being.31

In conclusion, the outlined research suggests that
self-compassion might function as a protective factor in LVAD
patients against experiencing depressive symptoms and anxi-
ety. To the best of our knowledge, no study to date has inves-
tigated the significance of self-compassion for psychological
adjustment in this specific population. The objectives of the
current study were (i) to test whether individual differences
in self-compassion predicted patient’s anxiety and depressive
symptoms and (ii) to investigate whether decentring medi-
ated the effects of self-compassion. Additionally, we investi-
gated whether self-compassion predicted the functional
health status as an important determinant of HRQOL
controlling for psychological adjustment.

Method

Participants and procedure

Participants were recruited at the outpatient department for
terminal heart failure at the University Medical Center
Schleswig-Holstein (UKSH), Campus Kiel, Germany. Only pa-
tients having an LVAD were included in the study. Patients
who regularly visited the outpatient department for terminal
heart failure at UKSH for medical monitoring were surveyed
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during one of their appointments. Patients gave written in-
formed consent to participate in the study. All questionnaires
were administered in paper-pencil mode. A male undergrad-
uate psychology student was present to assist the partici-
pants if they had difficulties completing the questionnaires.
The survey started with sociodemographic questions,
followed by instruments for psychological adjustment, self-
compassion, and decentring. The survey contained additional
instruments, which were not included in the analyses of the
present study. Further clinical information was retrieved from
the medical records with permission by the patients. The
study was approved by the local ethics committee at UKSH
(reference: D412/18) and managed in accordance with the
principles of the Declaration of Helsinki.

Instruments

Anxiety and depression
The prevalence of anxiety and depressive symptoms was
assessed with the German version of the Hospital Anxiety
and Depression Scale.32,33 The instrument consists of 7 items
that assess anxiety and 7 that assess depression, presented
with a 4-point Likert scale (0–3). Each total score range is
from 0 to 21. Scores between 8 and 10 suggest elevated sub-
clinical symptoms, whereas scores above 10 indicate clinically
relevant symptoms. Cronbach’s alpha was determined for all
self-report measures and can be retrieved from Table 2.

Self-compassion
Individual differences in self-compassion were measured with
the German version of the Self-Compassion Scale.9,34 The in-
strument consists of 26 items with a 5-point Likert scale
assessing the three components self-kindness, common hu-
manity, and mindfulness. The total mean score ranging from
1 to 5 represents an overall measure for self-compassion. A
sample item is: ‘I try to be loving towards myself when I’m
feeling emotional pain’.

Decentring
The capability to take a decentred perspective was assessed
with the German version of the Experience Questionnaire.35

The instrument consists of 20 items, but only 4 items each
measure the two components used in the current study:
Taking a self-distanced perspective (e.g. ‘I can observe
unpleasant feelings without being drawn into them’) and
adopting an accepting self-perception (e.g. ‘I can treat myself
kindly’). All items were presented with a 5-point Likert scale.
The sum scores can vary from 0 to 16.

Functional health status
The New York Heart Association Classification is a clinical rat-
ing system for the functional health status of patients with
diseases of the heart and blood vessels.36 The patient is
assigned to one of four categories based on the presenting

symptoms. NYHA class I indicates no symptoms and no limita-
tion in ordinary physical activity. Class II marks mild symp-
toms (e.g. mild shortness of breath or angina) and few limita-
tions during ordinary activity, but the patient is comfortable
at rest. Class III indicates a marked limitation of activity due
to symptoms, even during less-than-ordinary activity, for ex-
ample, walking short distances. The patient is comfortable
only at rest. Class IV indicates severe limitations. The patient
experiences symptoms even while at rest. The ratings were
performed by the senior consulting cardiologist who was un-
aware of the psychological measures (blinded assessment).

Statistical analyses

Statistical analyses started with checking the internal consis-
tencies of all psychological measures by computing
Cronbach’s alpha and estimating bivariate correlations of all
study variables, using either Bravais–Pearson r or Kendall τb,
depending on the metric of the measures.

To investigate the predictive value of self-compassion more
thoroughly, two multiple mediation analyses were conducted
using SPSS (v. 25) and PROCESS37 (v. 3.5) with accepting
self-perception and distanced perspective as two parallel me-
diators. Following the recommendation of Hayes,37 all indirect
effects were tested for significance by applying N = 5000 boot-
strap samples. Although no severe heteroscedasticity was de-
tected, standard errors were corrected in the parametric tests.
The hypothesized models were compared with inverted
mediation models with anxiety and depressive symptoms as
predictors and self-compassion as the dependent variable.

Finally, binary logistic regression models were computed to
test whether patients self-reported self-compassion predicted
their clinically rated functional health status, using a
dichotomized version of the NYHA scores with 0 (= no
impairment = Class I) vs. 1 (= impairment = Classes II and III)
as the criterion variable. The dichotomization was performed
to compensate for the unequal distribution of scores. The fo-
cus of the study was to analyse the direct effect of self-com-
passion. Thus, we controlled for anxiety and depressive symp-
toms, applying separate models to reduce model complexity.

Results

Descriptive statistics of sociodemographic and
clinical information and study variables

A total of 45 LVAD patients were recruited at the outpatient
department for terminal heart failure at the University Med-
ical Center Schleswig-Holstein (UKSH), Campus Kiel, Germany.
Of these, 36 patients (80%) were male, and 9 were female.
The mean age was 60.5 years (SD = 10.8). The youngest
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patient was 28 years old, and the oldest was 77 years.
Twenty-two participants (48.9%) achieved a basic level in sec-
ondary education, 13 achieved medium level (28.9%), and 10
(22.2%) achieved university entrance qualification. Most par-
ticipants were retired (35; 77.8%), only 3 participants (6.7%)
were employed, 4 patients (8.9%) were unable to work, 1
participant was unemployed, and another participant was en-
rolled at a university. Twenty-six participants were married
(57.8%), 5 patients (11.1%) were divorced, 2 patients (4.4%)
were widowed, and 12 patients (26.7%) were single.

Most patients (30; 66.7%) had an LVAD implanted as des-
tination therapy, whereas for 15 patients (33.3%), the implan-
tation served as a bridge to transplantation (refer to Table 1
for an overview). The mean age at implantation was
58.6 years (SD = 10.8). The mean period since implantation
was 2.1 years (SD = 1.7). For 24 patients (53.6%), no adverse
events were documented in the medical record. Coronary
heart disease and dilated cardiomyopathy were the dominat-
ing aetiologies with 22 (48.9%) for each. The average number
of prescribed drugs was 14 (SD = 3.6), but only 8 participants
had a psychotropic medication. Thirty patients had a
BMI ≥ 25, and 8 patients had a BMI ≥ 30. Clinical ratings of
functional health status revealed for most patients (33;
73.3%) mild symptoms indicative of NYHA class II.

Nearly half of the patients (20, 44.4%) reported elevated
anxiety (HADS ≥ 8). Of these 20 patients, 12 (26.7% of the
total sample) had borderline-level symptoms (8 ≤ HADS

≤ 10), and 8 (17.8%) scored above the cut-off point of 10,
which indicated clinically relevant symptoms. Over half of
the patients (23, 51.1%) reported an elevated level of depres-
sive symptoms (HADS ≥ 8), 16 (35.6%) had borderline-level
symptoms (8 ≤ HADS ≤ 10), and 7 patients (15.6%) scored
above the cut-off point of 10. Reporting anxiety covaried with
reporting depressive symptoms (r = 0.63, P < 0.001, cf.
Table 2). For patients with elevated levels of anxiety or depres-
sive symptoms (HADS ≥ 8), LVAD implantation more often
served as a bridge-to-transplantation treatment rationale with
less time passed since implantation. Not surprisingly, psycho-
tropic medication was more common among these patients.

The mean score for self-compassion (M = 3.39, SD = 0.50)
can be considered moderate. We found no gender difference
or association with age, but patients tended to be more
self-compassionate with increasing temporal distance from
implantation (r = 0.27, P = 0.081). The mean scores for
decentring were moderate, a finding which is not different
from healthy samples.28

Covariation of self-compassion and decentring
with anxiety and depressive symptoms

A significant moderate negative correlation was found be-
tween self-compassion and depressive symptoms (r = �0.34,
P = 0.024) and a negative correlation with anxiety (r = �0.28,

Table 1 Descriptive statistics of clinical information

Characteristic

Total sample HADS-A ≥ 8 HADS-D ≥ 8

n (%) or mean (SD)

Treatment rationale
Destination therapy 30 (66.7) 9 (45) 10 (43.5)
Bridge to transplantation 15 (33.3) 11 (55) 13 (56.5)

Age at LVAD implantation (years) 58.6 (10.8) 56.4 (10.8) 57.7 (12.3)
Period since LVAD implantation (years) 2.1 (1.7) 1.3 (1.5) 1.6 (1.8)
Adverse eventsa

None 24 (53.6) 10 (50) 11 (47.8)
Reoperation 7 (15.6) 3 (15) 3 (13)
Gastrointestinal bleeding 6 (13.3) 1 (5) 3 (13)
Infection 3 (6.7) 2 (10) 2 (8.7)
Other events 7 (15.6) 4 (20) 4 (17.4)

Heart failure aetiology
Coronary heart disease 22 (48.9) 10 (50) 12 (52.8)
Dilated cardiomyopathy 22 (48.9) 10 (50) 11 (47.2)
Other aetiologies 1 (2.2) 0 0

Severe comorbidity 3 (6.7) 0 0
Number of drugs 14 (3.6) 13.9 (3.3) 14 (3.1)
Psychotropic medication (yes) 8 (17.8) 6 (30) 6 (26.1)
NYHA classification

Class I 10 (22.2) 3 (15) 3 (13)
Class II 33 (73.3) 15 (75) 18 (78.3)
Class III 2 (4.4) 2 (10) 2 (8.7)
Class IV 0 0 0

Body mass index (BMI) 27.2 (4.9) 27.1 (3.9) 25.8 (3.9)

Total sample N = 45; HADS-A ≥ 8: N = 20; HADS-D ≥ 8: N = 23.
aMultiple entries possible.
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P = 0.064). The regression analysis showed that scoring one
point higher on the SCS scale decreased the HADS score by
b = �2.15 points for anxiety and b = �2.62 points for depres-
sion. Both components of decentring were related to psycho-
logical adjustment as well. Adopting a distanced perspective
was significantly associated with anxiety (r = �0.52,
P < 0.001) and depressive symptoms (r = �0.34, P = 0.022).
Developing an accepting self-perception covaried significantly
with depressive symptoms (r = �0.43, P = 0.003) but less
strongly with anxiety (r = �0.27, P = 0.071). All correlations
were in the predicted direction. That is, the higher the
self-compassion and the higher the capability to take a
decentred perspective towards oneself, the less anxiety and
depressive symptoms were experienced.

Moreover, self-reported self-compassion and decentring
also covaried with the clinically rated functional health status.
The higher patients scored on self-compassion and the two
components of decentring, the less impairment was observed
(Kendall’s τb ranging between = �0.33, P = 0.010 and �0.40,
P = 0.001).

Mediating effect of decentring

Figure 1A and 1B and Tables 3 and 4 present the results of
both analyses. A significant total indirect effect for anxiety
(�2.00 with 95% CI [�3.82; �0.37]) and for depressive symp-
toms (�1.70 with 95% CI [�3.44; �0.10]) was observed, indi-
cating that the capability to take a decentred perspective me-
diated the covariation between self-compassion and both
aspects of impaired psychological adjustment. The analyses
revealed unequal specific indirect effects for both compo-
nents of decentring depending on the outcomes. Nearly the
complete total indirect effect of self-compassion on anxiety
could be attributed to taking a distanced perspective
(�1.92; 95% CI [�3.36; �0.76]) and led to a significant con-
trast comparing both specific indirect effects. The analysis
for depressive symptoms revealed a different pattern.
Adopting a self-accepting perception (�1.21, 95% CI
[�3.09; 0.04]) had a larger effect compared with taking a dis-
tanced perspective (�0.49, 95% CI [�1.46; 0.78]). Although
the total indirect effect was significant, the specific indirect
effects failed to reach significance.

The inverted models with anxiety and depressive symp-
toms as predictors for self-compassion mediated by the two
components of decentring fit the data equally well for the in-
direct effects. Some differences emerged for single regres-
sion coefficients. In the inverted model, anxiety was a stron-
ger predictor for accepting self-perception (b = �0.29,
P = 0.067) compared with the reversed path in the hypothe-
sized model (b = �0.02, P = 0.881, cf. Table 3, Figure 1A). De-
pressive symptoms was a stronger predictor for taking a dis-
tanced perspective (b = �0.34, P = 0.010) compared with the
reversed path in the hypothesized model (b = �0.13,
P = 0.282, cf. Table 4, Figure 1B). Self-compassion was a
stronger predictor for both components of decentring as
stated in the hypothesized model than the reversed paths
in the inverted model.

Self-compassion as a predictor for functional
health status

Finally, we were interested in whether self-compassion could
predict the patients’ clinically rated functional health status
(NYHA classification). For this purpose, we conducted two bi-
nary logistic regression models, using a dichotomized NYHA
classification (Class I vs. all other classes), and anxiety and de-
pressive symptoms as controls in separate models (refer to
Table 5). Both models showed an increased model fit com-
pared with the intercept-only model (Model A: χ2(2) = 8.29,
P = 0.016; Model B: χ2(2) = 9.55, P = 0.008). The Hosmer–-
Lemeshow test indicated an adequate model fit (Model A:
χ2(8) = 6.58, P = 0.582; Model B: χ2(8) = 7.13, P = 0.523).

The results of the logistic regression models revealed that
self-compassion significantly predicted the clinically rated
functional health status, controlling for anxiety (Model A:
odds ratio [OR] = 0.091; 95% CI [0.010; 0.858]), and depres-
sive symptoms (Model B: OR = 0.112; 95% CI [0.014;
0.898]). The more self-compassionate a patient was, the
lower the probability of belonging to a NYHA class that indi-
cates impaired functional health. Residuals showed only
one outlier in both models. Because no error could be
detected, the outlier was not excluded from the analyses.
The exclusion would have led to even stronger effects for
self-compassion on functional health.

Table 2 Descriptive statistics of study variables

Measure M (SD) α 1 2 3 4 5

1. Anxiety (HADS) 6.18 3.92 0.75
2. Depression (HADS) 6.60 3.82 0.71 0.63**
3. Self-compassion (SCS) 3.39 0.50 0.84 �0.28 �0.34*
4. Distanced perspective (EQ) 9.20 3.77 0.83 �0.52** �0.34* 0.48**
5. Accepting self-perception (EQ) 11.60 2.52 0.54 �0.27 �0.43** 0.51** 0.50**
6. NYHA class (n_cI = 10, n_cII = 33, n_cIII = 2) 0.24 0.27* �0.38** �0.33** �0.40**

α = Cronbach’s alpha; correlations with NYHA class are Kendall’s τb; and all other correlations are Bravais–Pearson r.
*P < 0.05,
**P < 0.01 two-tailed.
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Discussion

Psychological adjustment for patients with advanced heart
failure is generally a challenging task, but the adjustment is
particularly challenging for patients with LVAD therapy. The
present study confirmed the elevated prevalence of clinically
relevant levels of anxiety and depressive symptoms previ-
ously reported for patients with advanced heart failure,5 with
17.8% of the participants who scored above the cut-off point
that indicates clinically relevant anxiety and 15.6% who
scored above the cut-off point for clinically relevant depres-
sive symptoms.

The objective of the present study was to investigate
whether self-compassion in LVAD patients is associated with
lower levels of anxiety and depressive symptoms, indicating
an advantage in psychological adjustment, and to investigate

the mediating effect of taking a decentred perspective. Addi-
tionally, we explored whether self-compassion predicts the
clinically rated functional health status.

First, self-compassion was fairly moderately and negatively
related with depressive symptoms and anxiety, although the
relationship with anxiety was slightly weaker.

Second, mediation analyses revealed that the association
of self-compassion with anxiety and depressive symptoms
could be explained by the patients’ ability to take a decentred
perspective, which confirms the results of previous
studies.25,28,31 Both total indirect effects reached statistical
significance. However, the findings for anxiety were some-
what surprising because the total effect of self-compassion
on anxiety failed to reach significance in parametric testing.
But as Hayes37 argued, the statistical procedure does not re-
quire a significant total effect as a prerequisite for a signifi-
cant indirect effect. Furthermore, both effects were tested

Figure 1 Multiple parallel mediation models for anxiety (A) and depressive symptoms (B); lowercase letters with subscripts indicate standardized path
coefficients; *P < 0.05; **P < 0.01; ***P < 0.001. c = total effect, c’ = direct effect.
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for significance by applying different statistical procedures.
Interestingly, the two components of decentring varied in
their contribution to the total indirect effect, depending on
the outcome. Nearly, the total indirect effect of
self-compassion on anxiety could be attributed to taking a
distanced perspective, whereas adopting an accepting
self-perception was dominant in contributing to the indirect
effect of self-compassion on depressive symptoms. Such dis-
similar specific indirect effects have not been reported in the
literature28 and should thus be investigated in future studies
to replicate and to better understand the nature of these ef-
fects. From a psychological perspective, self-acceptance could
be especially effective in depressed patients who often hold a
negative self-view, whereas taking a distanced perspective

might be particularly useful for reducing hypervigilance and
excessive worrying in anxious patients.38 The discrepancies
in internal consistency of both decentring subscales could
also have contributed to this finding.

In sum, our results suggest that the beneficial effects of
self-compassion on anxiety and depressive symptoms found
in other populations14 might extend to the population of
LVAD patients. Given the correlational research design of
the present study, no causal inference can be drawn. The
inverted models with anxiety and depressive symptoms as
predictors and self-compassion as outcome fit the data
equally well. The differences that emerged for single regres-
sion coefficients can be attributed to unequal numbers of
predictors in the hypothesized models vs. the inverted

Table 3 Multiple parallel mediation model for anxiety

Effect Coefficient SE t-value 95% CI [LB; UB]
Standardized
coefficient

Direct effects
c’ (SC → ANX) �0.15 1.121 �0.14 [�2.41; 2.11] �0.02
a1 (SC → ASP) 2.59*** 0.641 4.03 [1.29; 3.89] 0.51
a2 (SC → DP) 3.69*** 0.951 3.88 [1.77; 5.60] 0.48
b1 (ASP→ANX) �0.03 0.211 �0.15 [�0.45; 0.39] �0.02
b2 (DP → ANX) �0.52*** 0.111 �4.57 [�0.75; �0.29] �0.52

Total indirect effect
a1 × b1 + a2 × b2 (SC → ASP→ANX + SC → DP → ANX) �2.00* 0.862 [�3.82; �0.37]2 �0.26

Specific indirect effects
a1 × b1 (SC → ASP → ANX) �0.08 0.662 [�1.32; 1.40]2 �0.01
a2 × b2 (SC → DP → ANX) �1.92 0.672 [�3.36; �0.76]2 �0.25

Contrast specific indirect effects
a1 × b1—a2 × b2 (SC → ASP → ANX)—(SC → DP → ANX) 1.84 1.022 [0.03; 4.18]2 0.24

Total effect
c (SC → anxiety) �2.15 1.141 �1.89 [�4.45; 0.15] �0.28

Superscripts: 1 = heteroscedasticity consistent standard error (Huber–White); 2 = bootstrap-based (N = 5000) standard errors and 95%
confidence interval (CI) for indirect effects; LB = lower bound; UB = upper bound.
*P < 0.05,
**P < 0.01,
***P < 0.001.

Table 4 Multiple parallel mediation model for depressive symptoms

Effect Coefficient SE t-value 95% CI [LB; UB] Standardized coefficient

Direct effects
c’ (SC → DEP) �0.92 1.121 �0.82 [�3.19; 1.35] �0.12
a1 (SC → ASP) 2.59*** 0.641 4.03 [1.29; 3.89] 0.51
a2 (SC → DP) 3.69*** 0.951 3.88 [1.77; 5.60] 0.48
b1 (ASP → DEP) �0.47* 0.211 �2.19 [�0.90; �0.04] �0.31
b2 (DP → DEP) �0.13 0.121 �1.09 [�0.38; 0.11] �0.13

Total indirect effect
a1 × b1 + a2 × b2 (SC → ASP → DEP + SC → DP → DEP) �1.70* 0.852 [�3.44; �0.10]2 �0.22

Specific indirect effects
a1 × b1 (SC → ASP → DEP) �1.21 0.792 [�3.09; 0.04]2 �0.16
a2 × b2 (SC → DP → DEP) �0.49 0.552 [�1.46; 0.78]2 �0.06

Contrast specific indirect effects
a1 × b1—a2 × b2 (SC → ASP → DEP)—(SC → DP → DEP) �0.72 1.082 [�3.34; 0.93]2 �0.09

Total effect
c (SC → DEP) �2.62* 1.151 �2.27 [�4.95; �0.29] �0.34

Superscripts: 1 = heteroscedasticity consistent standard error (Huber–White); 2 = bootstrap-based (N = 5000) standard errors and 95%
confidence-interval (CI) for indirect effects; LB = lower bound; UB = upper bound.
*P < 0.05,
**P < 0.01,
***P < 0.001.
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models. A reasonable assumption is that a bidirectional
causal relationship between self-compassion and psychologi-
cal adjustment is highly likely. For example, a patient
possessing low self-compassion may be less capable to take
a decentred perspective and therefore be more vulnerable
to anxiety and depressive symptoms, which in turn could fur-
ther decrease self-compassion.

Beyond the covariation of self-compassion with psycholog-
ical adjustment, self-compassion also predicted the clinically
rated functional health status. Patients with higher
self-compassion showed a lower probability for an impaired
functional health status compared with patients who re-
ported less self-compassion. This result was robust when con-
trolling for anxiety and depressive symptoms and is remark-
able for two reasons. First, the result demonstrates that
self-reported self-compassion is also associated with relevant
outcomes when employing different measurement methods.
Second, the finding suggests that the potential beneficial
effects of self-compassion may generalize across different
aspects of adjustment. The extent of these effects should
be investigated in future studies.

Limitations and future research

The present study has some limitations to be discussed. Most
importantly, the data rely on a cross-sectional correlational
research design. As already stated, the observed covariation
between individual differences in self-compassion and the ex-
perience of anxiety and depressive symptoms cannot be
causally interpreted. In the future, longitudinal data would
allow investigating the causal relationship between
self-compassion and psychological adjustment more rigor-
ously. Additionally, RCTs examining the effects of interven-
tions to boost self-compassion could add confidence to
self-compassion as a protective factor for psychological
adjustment in LVAD patients.

A second limitation is that patients were recruited only
from one medical centre, which could have led to a biased

sample. However, the sociodemographic characteristics and
the clinical information of the present study sample were
not very different from the sample characteristics of other
studies.4 Future research should draw a larger sample of
LVAD patients from multiple medical centres to avoid sam-
pling bias and to increase statistical power.

A third limitation lies in the low internal consistency of the
self-accepting perception subscale of the Experience Ques-
tionnaire. Gecht et al.39 reported acceptable reliability for
both subscales in their validation study of the German ver-
sion but noted that the items were originally developed to
measure the effects of MBCT. The participants of the present
study represent a very different clinical population and might
have had difficulties relating item content to their personal
experience, which subsequently could have contributed to
the reduced internal consistency. The recently developed
Metacognitive Processes of Decentring Scale40 may serve as
an alternative instrument in future research.

Several additional research questions can be investigated to
better understand the effects of self-compassion on LVAD pa-
tient outcomes, for example, investigating the extent that
self-compassion effects generalize across different LVAD treat-
ment strategies, patient characteristics, and aspects of adjust-
ment. Another research goal could be to test the long-term
effects of self-compassion as well as different forms of inter-
ventions in enhancing self-compassion in LVAD patients.

Conclusions

The present study provided preliminary evidence that
self-compassion might facilitate psychological adjustment in
LVAD patients and that it is associated with better functional
health. Consequently, self-compassion interventions should
be considered seriously as a means in outpatient follow-up
care to support LVAD patients in their adjustment. Diverse in-
terventions that support patients are available ranging from
short psychoeducational to more intensive therapeutic
programmes.15,17,18,29,30,41 The implementation and evalua-

Table 5 Multiple logistic regression models predicting functional health status from self-compassion controlling for anxiety (Model A)
and depressive symptoms (Model B)

b SEa P OR 95% CI OR [LB; UB]

Model A (controlling for anxiety)
Constant 9.441 4.555 0.038
Anxiety (HADS) 0.041 0.113 0.717 1.042 [0.835; 1.299]
Self-compassion (SCS) �2.393 1.142 0.036 0.091 [0.010; 0.858]

R2 = 0.172 (Cox & Snell), 0.261 (Nagelkerke), 0.193 (McFadden). Model χ2(2) = 8.29, P = 0.016
Model B (controlling for depressive symptoms)

Constant 8.213 4.077 0.044
Depressive symptoms (HADS) 0.133 0.127 0.293 1.142 [0.891; 1.464]
Self-compassion (SCS) �2.192 1.063 0.039 0.112 [0.014; 0.898]

R2 = 0.195 (Cox & Snell), 0.297 (Nagelkerke), 0.203 (McFadden). Model χ2(2) = 9.55, P = 0.008

LB, lower bound; OR, odds ratio; UB, upper bound.
Coding: 0 = NYHA class I, 1 = NYHA class II/III.
aHeteroscedasticity consistent standard error (Huber–White).
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tion of such interventions for LVAD patients remain an impor-
tant and promising task for the future.

Acknowledgements

The authors acknowledge the support of Julian Bringmann in
collecting the data and thank all patients for their willingness
to participate. Open access funding enabled and organized by
Projekt DEAL.

Conflict of interest

None declared.

Funding

No funding.

References

1. Rogers JG, Aaronson KD, Boyle AJ,
Russell SD, Milano CA, Pagani FD,
Edwards BS, Park S, John R, Conte JV,
Farrar DJ, Slaughter MS. Continuous
flow left ventricular assist device
improves functional capacity and
quality of life of advanced heart failure
patients. J Am Coll Cardiol. 2010; 55:
1826–1834.

2. Slaughter MS, Rogers JG, Milano CA,
Russell SD, Conte JV, Feldman D, Sun
B, Tatooles AJ, Delgado RM III, Long
JW, Wozniak TC, Ghumman W, Farrar
DJ, Frazier OH. Advanced heart failure
treated with continuous-flow left ven-
tricular assist device. N Engl J Med.
2009; 361: 2241–2251.

3. Starling RC, Naka Y, Boyle AJ, Gonzalez-
Stawinski G, John R, Jorde U, Russell
SD, Conte JV, Aaronson KD, McGee EC
Jr, Cotts WG, DeNofrio D, Pham DT,
Farrar DJ, Pagani FD. Results of the
post-U.S. Food and Drug Administra-
tion—approval study with a continuous
flow left ventricular assist device as a
bridge to heart transplantation. J Am
Coll Cardiol. 2011; 57: 1890–1898.

4. Brouwers C, Denollet J, de Jonge N,
Caliskan K, Kealy J, Pedersen SS. Pa-
tient-reported outcomes in left ventricu-
lar assist device therapy: a systematic re-
view and recommendations for clinical
research and practice. Circ Heart Fail.
2011; 4: 714–723.

5. Celano CM, Villegas AC, Albanese AM,
Gaggin HK, Huffman JC. Depression
and anxiety in heart failure: a review.
Harv Rev Psychiatry. 2018; 26: 175–184.

6. Rutledge T, Reis VA, Linke SE,
Greenberg BH, Mills PJ. Depression in
heart failure. J Am Coll Cardiol. 2006;
48: 1527–1537.

7. Havranek EP. Prevalence of depression
in chronic heart failure. In Molinari E.,
Compare A., Parati G., eds. Clinical Psy-
chology and Heart Disease. Springer;
2006. p 99–108.

8. Moser DK, De Jong MJ. Anxiety and
heart disease. In Molinari E., Compare
A., Parati G., eds. Clinical Psychology
and Heart Disease. Springer; 2006. p
121–147.

9. Neff KD. The development and valida-
tion of a scale to measure self-compas-
sion. Self and Identity. 2003; 2: 223–250.

10. Neff KD, Dahm KA. Self-compassion:
what it is, what it does, and how it re-
lates to mindfulness. In Ostafin BD, Rob-
inson MD, Meier BP, eds. Handbook of
Mindfulness and Self-Regulation. New
York: Springer; 2015. p 121–137.

11. Grossman P, Niemann L, Schmidt S,
Walach H. Mindfulness-based stress re-
duction and health benefits. J Psychosom
Res. 2004; 57: 35–43.

12. Keng S-L, Smoski MJ, Robins CJ. Effects
of mindfulness on psychological health:
a review of empirical studies. Clin
Psychol Rev. 2011; 31: 1041–1056.

13. Khoury B, Sharma M, Rush SE, Fournier
C. Mindfulness-based stress reduction
for healthy individuals: a meta-analysis.
J Psychosom Res. 2015; 78: 519–528.

14. MacBeth A, Gumley A. Exploring com-
passion: a meta-analysis of the associa-
tion between self-compassion and psy-
chopathology. Clin Psychol Rev. 2012;
32: 545–552.

15. Diedrich A, Grant M, Hofmann SG,
Hiller W, Berking M. Self-compassion
as an emotion regulation strategy in ma-
jor depressive disorder. Behav Res Ther.
2014; 58: 43–51.

16. Ehret AM, Joormann J, Berking M. Self-
compassion is more effective than accep-
tance and reappraisal in decreasing de-
pressed mood in currently and formerly
depressed individuals. J Affect Disord.
2018; 226: 220–226.

17. Segal ZV, Williams JMG, Teasdale JD.
Mindfulness-Based Cognitive Therapy for
Depression, 2nd ed. Guilford Press; 2013.

18. Gilbert P. Introducing compassion-
focused therapy. Adv Psychiatr Treat.
2009; 15: 199–208.

19. Frostadottir AD, Dorjee D. Effects of
mindfulness based cognitive therapy
(MBCT) and compassion focused ther-
apy (CFT) on symptom change, mindful-
ness, self-compassion, and rumination in
clients with depression, anxiety, and
stress. Front Psychol. 2019; 10: 1099.

20. Kirby JN, Tellegen CL, Steindl SR. A
meta-analysis of compassion-based

interventions: Current state of knowl-
edge and future directions. Behav Ther.
2017; 48: 778–792.

21. Kılıç A, Hudson J, McCracken LM,
Ruparelia R, Fawson S, Hughes LD. A
systematic review of the effectiveness
of self-compassion-related interventions
for individuals with chronic physical
health conditions. Behav Ther. 2021;
52: 607–625.

22. Zou H, Cao X, Geng J, Chair SY. Effects
of mindfulness-based interventions on
health-related outcomes for patients
with heart failure: a systematic review.
Eur J Cardiovasc Nurs. 2020; 19: 44–54.

23. Norman J, Fu M, Ekman I, Björck L, Falk
K. Effects of a mindfulness-based inter-
vention on symptoms and signs in
chronic heart failure: a feasibility
study. Eur J Cardiovasc Nurs. 2018; 17:
54–65.

24. Rechenberg K, Cousin L, Redwine L.
Mindfulness, anxiety symptoms, and
quality of life in heart failure. J
Cardiovasc Nurs. 2020; 35: 358–363.

25. Shapiro SL, Carlson LE, Astin JA,
Freedman B. Mechanisms of mindful-
ness. J Clin Psychol. 2006; 62: 373–386.

26. Bernstein A, Hadash Y, Lichtash Y, Tanay
G, Shepherd K, Fresco DM. Decentering
and related constructs: a critical review
and metacognitive processes model.
Perspect Psychol Sci. 2015; 10: 599–617.

27. Safran JD, Segal ZV. Interpersonal Pro-
cess in Cognitive Therapy. Basic Books;
1990.

28. Gecht J, Kessel R, Forkmann T, Gauggel
S, Drueke B, Scherer A, Mainz V. A me-
diation model of mindfulness and
decentering: sequential psychological
constructs or one and the same? BMC
Psychol. 2014; 2: 18.

29. Kabat-Zinn J. Full Catastrophe Living:
Using the Wisdom of Your Body and Mind
to Face Stress, Pain, and Illness. Delta
trade pbk. reissue. Delta Trade Paper-
backs; 2005.

30. Goldin PR, Jazaieri H. The compassion
cultivation training (CCT) program. In
Seppälä E. M., Simon-Thomas E., Brown
S. L., Worline M. C., Cameron C. D.,
Doty J. R., eds. The Oxford Handbook of

The predictive value of self-compassion for psychological adjustment in LVAD patients 9

ESC Heart Failure (2022)
DOI: 10.1002/ehf2.13931



Compassion Science. Oxford University
Press; 2017.

31. Roca P, Vazquez C, Diez G, Brito-Pons G,
McNally RJ. Not all types of meditation
are the same: mediators of change in
mindfulness and compassion meditation
interventions. J Affect Disord. 2021; 283:
354–362.

32. Zigmond AS, Snaith RP. The hospital
anxiety and depression scale. Acta
Psychiatr Scand. 1983; 67: 361–370.

33. Herrmann-Lingen C, Buss U, Snaith RP.
Hospital Anxiety and Depression Scale.
German Version. Manual, 3rd ed. Hans
Huber; 2011.

34. Neff KD. The self-compassion scale is a
valid and theoretically coherent mea-
sure of self-compassion. Mind. 2016; 7:
264–274.

35. Fresco DM, Moore MT, van Dulmen
MHM, Segal ZV, Ma SH, Teasdale JD,
Williams JMG. Initial psychometric
properties of the experiences question-
naire: validation of a self-report mea-
sure of decentering. Behav Ther. 2007;
38: 234–246.

36. New York Heart Association Criteria
Committee, ed. Diseases of the Heart
and Blood Vessels. Nomenclature and
Criteria for Diagnosis, 6th ed. Little,
Brown, and Co.; 1964.

37. Hayes AF. Introduction to Mediation,
Moderation, and Conditional Process
Analysis: A Regression-Based Approach,
Second ed. Guilford Press; 2018.

38. Wells A. Metacognitive Therapy for
Anxiety and Depression. Guilford Press;
2009.

39. Gecht J, Kessel R, Mainz V, Gauggel S,
Drueke B, Scherer A, Forkmann T. Mea-
suring decentering in self-reports: psy-
chometric properties of the experiences
questionnaire in a German sample.
Psychother Res. 2014; 24: 67–79.

40. Hanley AW, Bernstein A, Nakamura Y,
Hadash Y, Rojas J, Tennant KE, Jensen
RL, Garland EL. The metacognitive pro-
cesses of decentering scale: develop-
ment and initial validation of trait and
state versions. Psychol Assess. 2020; 32:
956–971.

41. Neff KD, Germer CK. A pilot study and
randomized controlled trial of the mind-
ful self-compassion program: a pilot and
randomized trial of MSC program. J Clin
Psychol. 2013; 69: 28–44.

10 O. Morgenroth et al.

ESC Heart Failure (2022)
DOI: 10.1002/ehf2.13931


