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Abstract
A large number of studies have examined the association between depressive symptoms and sleep quality, however, the
psychological mechanism underlying the association remains nebulous. Using moderated mediation analysis, the present study
aimed to examine to what extent the association was mediated by rumination and whether the mediation effect was moderated by
self-compassion. Self-reported measures on depressive symptoms, rumination, self-compassion, and sleep quality were collected
from 564 college students. The results showed that (a) rumination mediated the association between depressive symptoms and
sleep quality, and (b) self-compassion moderated the mediation effect. Specifically, the mediating effect of rumination was
stronger for students with low self-compassion than those with high self-compassion. These findings suggest that self-
compassion may be a useful intervention target for health care practitioners to evaluate and improve sleep quality for individuals
suffering from depressive symptoms.
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Introduction

People usually spend about one-third of their lifetime in
sleeping, and good sleep quality is essential for the body to
recover from weariness and regain physical and psychological
energy (Opp 2009). Research suggests that an increasing

number of people from young to old are experiencing sleep
problems such as poor sleep quality (Hinz et al. 2017; Zhang
et al. 2017). Due to a variety of internal (e.g., variable sleep
schedules and poor sleep habits) and external factors (e.g., nu-
merous challenges and environmental noise), college students
have become one of the most vulnerable populations to various
types of sleep disorders (Brown et al. 2002; Piro et al. 2018).
Studies have indicated that sleep problems are very common
among university students worldwide (e.g., Schlarb et al. 2017;
Jiang et al. 2015). In China, for example, Li et al. (2018) found
that prevalence of sleep disturbances in undergraduates was
25.7% across 76 studies involving 112,939 students.
Moreover, a wealth of studies demonstrated that poor sleep
quality was associated with several students’ physical and psy-
chological health problems, such as somatic complaints
(Schlarb et al. 2017), decreased accuracy of emotional memory
recognition (Tempesta et al. 2015), dysfunctional social rela-
tionships (Carney et al. 2006), poor academic performance
(Piro et al. 2018), and even suicide (Holdaway et al. 2018).

Considering the prevalence and negative impacts of poor
sleep quality among college students, it is necessary to under-
stand the potential risk factors for sleep quality. Past research
has explored several potential risk factors (e.g., Amaral et al.
2018; Brown et al. 2002). Among them, depression was con-
sidered to be the most frequent and influential (Katz and
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McHorney 1998; Riemann et al. 2001), supported by both
longitudinal studies (e.g., Roberts and Duong 2013) and
meta-analysis research (e.g., Bao et al. 2017). For instance,
Bao et al. (2017) suggested that depression increased risk by
about 70% for onset and exacerbation of sleep disturbances.

Nevertheless, the previous research largely focused on the
direct association between depressive symptoms and sleep qual-
ity; hence, the mechanism underlying this association is still
unclear. In particular, there is a lack of empirical studies exam-
ining the mediating and moderating mechanisms involved in
this relationship. To fill in this gap in the literature, the present
study aimed to examine the potential mediating effect of rumi-
nation in the relationship between depressive symptoms and
sleep quality and whether it is moderated by self-compassion.
The study will shed light on the mechanism of how depressive
symptoms influence sleep quality, which could be further used
to inform the treatment for sleep problems.

The Mediating Role of Rumination
between Depressive Symptoms and Sleep
Quality

Rumination is conceptualized as passively and repetitively
focusing on symptoms of distress and its possible causes and
consequences without making active changes (Nolen-
Hoeksema 1991). Indeed, rumination is essentially a deleteri-
ous action that manifests itself in additional negative thinking,
undermines the ability to cope with problems, and results in
negative and persistent thoughts about past, present, and fu-
ture (Nolen-Hoeksema et al. 2010). Takano and Tanno (2009)
argued that depression is characterized by accentuated self-
focused attention, which may catalyze into maladaptive rumi-
nation. Furthermore, the metacognitive model (Wells 2009)
considers that rumination, threat monitoring, and maladaptive
coping behaviors are the components of Cognitive Attentional
Syndrome (CAS) in depression wherein rumination is the
central feature. Thus, depression could be an important vul-
nerability factor for rumination (Slavish and Graham-
Engeland 2015). Longitudinal studies have shown that greater
baseline depression predicted increase in rumination over time
(Krause et al. 2018; Nolen-Hoeksema et al. 2007).

In addition, research showed that rumination played a sig-
nificant role in the onset and continuance of insomnia (Stoia-
Caraballo et al. 2008; Takano et al. 2012). According to the
perseverative cognition hypothesis (Brosschot et al. 2006),
rumination can induce sustained psycho-physiological arousal
which can lead to short- and long-term disturbances during
sleep. Empirical studies have found negative effects of rumi-
nation on sleep patterns among college students (Takano et al.
2012; Zawadzki et al. 2013) and young adults (Slavish and
Graham-Engeland 2015; Winzeler et al. 2014). For instance,
using a one-week daily sampling approach, Pillai et al. (2014)

found that pre-sleep rumination was significantly associated
with sleep onset latency. Several experimental studies also
showed that rumination had a detrimental impact on sleep
quality for students high in rumination (e.g., Guastella and
Moulds 2007; Zoccola et al. 2009).

Considering that depressive symptoms are positively asso-
ciated with rumination, and rumination is negatively associat-
ed with sleep quality, it is reasonable to hypothesize that ru-
mination may mediate the relationship between depressive
symptoms and sleep quality. Indeed, past research has shown
that rumination mediates the effects of stress (Amaral et al.
2018) and negative affect such as depressed mood and lone-
liness (Slavish and Graham-Engeland 2015; Zawadzki et al.
2013) on sleep quality. Therefore, we hypothesized that in-
creased depressive symptoms would increase rumination,
which in turn decrease sleep quality (Hypothesis 1).

The Moderating Role of Self-Compassion

Although depression is a robust risk factor for sleep quality
(e.g., Riemann et al. 2001), students may not be equally sus-
ceptible to sleep problems. For example, some individual
traits may protect students from the negative impact of depres-
sive symptoms on sleep quality, and one such trait is self-
compassion. Different definitions for self-compassion have
been available in the literature (e.g., Gilbert 2005; Neff
2003a). The one provided byNeff from a Buddhist framework
is most popular. According to Neff, self-compassion refers to
“being open to and moved by one’s own suffering, experienc-
ing feelings of caring and kindness toward oneself, taking an
understanding, nonjudgmental attitude toward one’s inade-
quacies and failures, and recognizing that one’s experience
is part of the common human experience” (Neff 2003a, p.
224). There are three central components of self-compassion:
self-kindness versus self-judgment (being loving and kindness
toward oneself rather than being critical and harsh), a sense of
common humanity versus isolation (the extent of individuals
realizing everyone experiences these events rather than feeling
isolated by their experiences), and mindfulness versus over-
identification (using a balanced way to one’s thoughts and
feelings rather than over-identifying them). By fostering the
acceptance of reality, these components can enhance one’s
capacity to respond to situations beyond sleep matters adap-
tively and functionally (Neff 2003a). Moreover, by inducing
the feelings of being cared for, connected, and emotionally
calm, self-compassion can promote one’s well-being
(Gilbert 2005; Raes 2010).

For instance, growing empirical evidence from college stu-
dents has shown that self-compassion is related to positive
psychological outcomes such as relational well-being
(Yarnell and Neff 2013), and is inversely correlated with neg-
ative psychological distress such as depression and anxiety
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(Neff 2003a; Raes 2010). Regarding the relationship between
self-compassion and rumination, past research has consistent-
ly found that increased self-compassion was significantly as-
sociated with decreased rumination (Fresnics and Borders
2017; Johnson and O'Brien 2013; Neff 2003a; Raes 2010;
Smeets et al. 2014). For example, Neff et al. (2007a) found
that increased self-compassion after a one-month intervention
saw a measurable decrease in rumination.

In addition to its positive effects on psychological out-
comes, increasing self-compassion has recently been used as
an important strategy to cope with negative emotions through
fostering great awareness and understanding of emotions
(Diedrich et al. 2014; Odou and Brinker 2014), and enhancing
emotional flexibility (Beshai et al. 2018). For example, over a
five-month treatment in which self-compassion was present,
the participants showed diminished levels of depressive symp-
toms (Odou and Brinker 2015; Raes 2011). Similarly, Karl
et al. (2018) suggested that self-compassion is associated with
more adaptive responses to mood challenges in individuals
with a history of depression. These findings indicated that
self-compassion serves as a potentially important protective
factor for depression (Wadsworth et al. 2018). Although prior
research has not directly demonstrated the possible moderat-
ing role of self-compassion in the relationship between de-
pressive symptoms and rumination, there has been some evi-
dence from relevant studies that support this assumption
(Ramel et al. 2004). For instance, self-compassion was nega-
tively correlated to symptom-focused rumination in depressed
outpatients (Krieger et al. 2013). After a daily self-compassion
intervention for 1 week, patients with major depressive disor-
der reported a significant decrease in ruminative thoughts
compared to those in a control condition (Butz and
Stahlberg 2018). Therefore, we hypothesize that self-
compassion would moderate the relationship between depres-
sive symptoms and rumination such as depressive symptoms
have a stronger effect on rumination for students with low
self-compassion (Hypothesis 2).

The Current Study

Based on the literature review presented above, this study
aimed to test the psychological mechanism in the relationship

between depressive symptoms and sleep quality among
Chinese college students by testing a moderated mediation
model (see Fig. 1). Overall, the present study examined (1)
whether rumination mediates the influences of depressive
symptoms on sleep quality, and (2) whether self-compassion
moderates the mediating effect of rumination by modifying
the link between depression and rumination.

Methods

Participants and Procedures

Participants were 564 college students from a public univer-
sity in the Henan province of China. The mean age of the
participants was 20.32 years (SD = 1.30, range = 17–24).
Among them, 48.4% of them were females, 33.2% were
freshmen, 28.2% were sophomores, 34% were juniors, and
4.6% were seniors. The survey was conducted in classrooms
after informed consent was obtained from the participants or
parents for three students who were under 18. The participants
were informed that their responses would be kept anonymous
and confidential, and they were free to withdraw at any time
during the data collection. The investigation adopted the form
of pen-paper, and the survey questions are presented in the
same order across all participants (basic information such as
age, gender, and grade, followed by the instrument battery).
Trained data collectors administered the questionnaires using
standard instructions. Participants were given approximately
15 min to complete the questionnaires. The completed ques-
tionnaires were checked and collected by data collectors. If
there are omissions in required fields, data collectors asked
participants to complete them and thereby resulting in no
missing data. The Research Ethics Committee of the corre-
spondence author’s institution approved this study.

Measures

Depressive Symptoms

Depressive symptoms were measured by the Beck Depression
Inventory (BDI; Beck et al. 1961). The BDI consists of 21
items to assess various cognitive, affective, and somatic

Fig. 1 The conceptual moderated
mediation model
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symptoms of depression. Participants rate their responses on a
Likert-type scale from “0” to “3”. The total score was
achieved by summing all responses, with higher scores indi-
cating greater severity of depressive symptoms. The BDI has
been widely used and validated for Chinese college students
(e.g., Li et al. 2017; the internal consistency was .93). The
Cronbach’s α in the present study was .89.

Sleep Quality

The Chinese version of the Pittsburgh Sleep Quality Index
(PSQI; Liu et al. 1996) was used to estimate the level of
subjective sleep quality. The PSQI comprises 18 items (e.g.,
“During the past month, when have you usually gone to bed at
night?” and “During the past month, when have you usually
gotten up in the morning?”), resulting in seven components
such as sleep latency, sleep duration, habitual sleep efficiency.
The seven component scores are summed to a total PSQI score
(Buysse et al. 1989), with higher scores representing poorer
subjective sleep quality. The PSQI has been widely used and
validated for Chinese adolescents (e.g., Liu et al. 2018; the
internal consistency was .76). The Cronbach’sα in the present
study was .71.

Rumination

Rumination was measured by the Chinese version of
Ruminative Response Scale (RRS; Yang et al. 2009), which
is a subscale of the Response Styles Questionnaire (Nolen-
Hoeksema 1991). It consists of 22 items scored on a Likert-
type scale ranging from 1 (almost never) to 4 (almost always),
with higher scores indicating a higher tendency for rumina-
tion. Example items include: “Go away by yourself and think
about why you feel this way” and “Think about my friends
will be tired of me and my problems.” The RRS has been used
and validated for Chinese adolescents (e.g., Liu et al. 2018;
the internal consistency was .92). The Cronbach’s α in the
present study was .90.

Self-Compassion

Self-compassion was assessed with the Chinese version of
Self-Compassion Scale (SCS; Chen et al. 2011; Neff 2003a).
The SCS is a 26-item self-report inventory that consists of six
different facets: self-kindness, self-judgment, common hu-
manity, isolation, mindfulness, and over-identification.
Sample items include: “I’m disapproving and judgmental
about my own flaws and inadequacies” and “I try to see my
failings as part of the human condition.” Participants an-
swered each item on a 5-point Likert-type scale ranging from
1 (strongly disagree) to 5 (strongly agree), with higher scores
indicating higher levels of self-compassion. The SCS has been
used and validated for Chinese adolescents (e.g., Chu et al.

2018; the internal consistency was .82). The Cronbach’s α in
the present study was .87.

Statistical Analyses

Data analyses were performed using SPSS 19.0. Descriptive
statistics including means, SDs, and Pearson correlation coef-
ficients were calculated for all variables. The potential pres-
ence of common method bias in the present study was also
assessed. To test our hypotheses, we evaluated a moderated
mediation model (see Fig. 1) using the SPSS macro
PROCESS (Model 7; Hayes 2013). As shown in Fig. 1, the
tested model included one independent variable (depressive
symptoms), one mediator (rumination), one moderator (self-
compassion), and one dependent variable (sleep quality). All
variables were standardized to minimize multicollinearity.
Thus the coefficients in the model represent standardized re-
gression coefficients. The indirect effect of depressive symp-
toms on sleep quality through rumination was tested using
nonparameteric boostrapping with 5000 boostrap samples.

Results

Common Method Bias

Following the procedure recommended by Podsakoff et al.
(2012), Harman one-factor test was used to determine the
extent to which correlations among the variables may have
resulted from common method variance. The result showed
that the first principal factor explained only 19.25% of the
variance, indicating that there was no substantial common
method bias.

Descriptive Statistics

Means, standard deviations, and correlations of the major var-
iables are presented in Table 1. Both depressive symptoms
and rumination were positively correlated with sleep quality
(r = .47, .41, respectively, p < .01) and self-compassion was
negatively correlated with sleep quality (r = − .09, p < .05).
Depressive symptoms were positively correlated with rumina-
tion (r = .61, p < .01) and rumination was negatively correlat-
ed with self-compassion (r = − .20, p < .01). The correlation
between depressive symptoms and self-compassion was non-
significant (r = − .08, p > .05). Moreover, age was positively
related to sleep quality (r = − .10, p < .05). On average, fe-
males reported significantly poorer sleep quality than males
[t (562) = 3.03, p < .01]. As such, age and gender were con-
trolled in the moderated mediation analysis.
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Testing for Moderated Mediation Effect

The result from the moderated mediation model is presented in
Table 2 and Fig. 2. Depressive symptoms were positively as-
sociated with rumination (β= .61, p < .001), and rumination
was positively associated with sleep quality (β = .19,
p < .001). These results indicated a significant mediating effect
of rumination in the relationship between depressive symptoms
and sleep quality. In addition, there was a significant interaction
effect between depressive symptoms and self-compassion on
rumination (β= − .12, p < .001), suggesting that the relation-
ship between depressive symptoms and rumination was mod-
erated by self-compassion. Accordingly, the relationship be-
tween depressive symptoms and rumination was plotted when
the levels of self-compassion were low (one SD below the
mean) and high (one SD above the mean), respectively (see
Fig. 3). Simple slope analysis showed that the positive associ-
ation between depressive symptoms and rumination was stron-
ger when self-compassion was low (β= .61, t = 6.02, p < .001),
but weaker when self-compassion was high (β= .45, t = 3.70,
p < .01). Consequently, the indirect effect of depressive

symptoms on sleep quality via rumination was also stronger
for college students with low self-compassion (β= .13, boot-
strap 95% CI = [.07, .21]) than for those with high self-
compassion (β= .09, bootstrap 95% CI = [.04, .14]). These
results indicated that the mediating effect of rumination in the
relationship between depressive symptoms and sleep quality
was moderated by self-compassion. After accounting for the
indirect effect of rumination, depressive symptoms were still
positively related to sleep quality (β = .35, p < .01), indicating
that rumination was only one of the mechanisms explaining the
relationship between depressive symptoms and sleep quality.

Discussion

The present study conducted a moderated mediation analysis
to explore the psychological mechanisms underlying the as-
sociation between depressive symptoms and sleep quality.
The results showed that the relationship between depressive
symptoms and sleep quality was mediated by rumination, and
self-compassion moderated the mediating effect of rumination

Table 2 Moderated mediation
analysis (N = 564) β SE t p

Mediator variable model

Depression .61 .03 18.57 < .001

Self-compassion – .19 .03 – 5.58 < .001

Depression × Self-compassion – .12 .03 – 3.62 < .001

Dependent variable model

Gender – .24 .07 – 3.21 < .01

Age .03 .03 1.19 > .05

Rumination .18 .05 3.96 < .001

Depression .35 .05 7.65 < .001

Conditional indirect effect of rumination at low and high self-compassion

Effect Bootstrap SE Bootstrap 95% CI

Low self-compassion (M – 1SD) .13 .04 [.06, .20]

High self-compassion (M+ 1SD .09 .02 [.04, .14]

βs are standardized regression coefficients; # of Bootstrap samples = 5000; LLCI Low limit confidence interval,
ULCI Upper limit confidence interval

Table 1 Means, standard
deviations, and correlations of the
study variables (N = 564)

M SD 1 2 3 4 5 6

1. Gender –

2. Age 20.32 1.30 .14** –

3. Depression 30.25 8.04 – .02 .13** –

4. Rumination 39.70 10.08 – .04 .12** .61** –

5. Self-compassion 78.06 12.94 .14** .05 – .08 – .20** –

6. Sleep quality 4.49 2.90 – .13** .10* .47** .41** – .09* –

* p < .05, ** p < .01
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by modifying the connection between depressive symptoms
and rumination. Specifically, the mediating effect of rumina-
tion was stronger for students low in self-compassion than for
those high in self-compassion.

The Mediating Role of Rumination between
Depressive Symptoms and Sleep Quality

The result from the present study is consistent with the finding
from the previous research that depressive symptoms are risk
factors for sleep quality (e.g., Roberts and Duong 2013; Bao
et al. 2017). We found that rumination mediated the relation-
ship between depressive symptoms and sleep quality,
supporting our first hypothesis. That is, depressive symptoms
increase rumination, which in turn undermines sleep quality.
This finding is in line with prior research revealing rumination
mediated the relationships between risk factors and sleep qual-
ity (Amaral et al. 2018; Slavish and Graham-Engeland 2015).
Rumination was considered as the consequence of early expe-
riences of depressive symptoms (Nolen-Hoeksema 2004;
Nolen-Hoeksema et al. 2007). During adolescence, those who
are temperamentally prone to distress or experienced depres-
sion in childhood are more inclined to develop a ruminative
response style. This response style is a key feature of the CAS
activated in response to negative thoughts, beliefs, emotions,
and symptoms (Nolen-Hoeksema 2004; Wells 2009). As

adolescents grow older, rumination may become a habituated
response style when facing distress or depression. Thus, how
college students cope with depression during childhood and
adolescence may explain the result that their depressive symp-
toms were positively related to rumination. In addition, depres-
sive individuals who have a deficit in mood regulation skills
may pay toomuch attention on distress and feel helpless to cope
(Fabes et al. 1994). As a result, they often use the negative
thoughts (e.g., rumination) activated by their depressed mood
to interpret their current circumstances (Nolen-Hoeksema et al.
2010). For example, they would ask questions such as “Why
this happens? Why I am sad?”. In the meanwhile, depressed
people may also attempt to suppress their negative thoughts,
which could result in rebounding of these thoughts, further
increasing rumination (Wenzlaff et al. 1988).

Two theories may be used to explain the positive relation-
ship between rumination and sleep quality. One is the
Perseverative cognition hypothesis (Brosschot et al. 2006).
According to the theory, by altering the immune system and
neuroendocrine, or adopting maladaptive behaviors (e.g., sub-
stance abuse), rumination can induce a sustained psycho-
physiological arousal which can further lead to short-term
and long-term disturbances during sleep. The other is the re-
sponse styles theory (Nolen-Hoeksema 1991), which says that
when individuals are consistently engaged in rumination
about symptoms, its possible causes, and consequences, with-
out making any active changes, distress can be prolonged and
heightened. This heightened distress can further lead to hyper-
arousal, increasing difficulty to fall asleep (Brosschot et al.
2006; Guastella and Moulds 2007).

The Moderating Role of Self-Compassion

The present study also found that the effect of depressive
symptoms on sleep quality via rumination can be moderated
by self-compassion. Specifically, the mediating effect of ru-
mination was weaker for those with higher self-compassion.
The finding supports our second hypothesis and is consistent
with some prior studies suggesting self-compassion might be

Fig. 2 The results of moderated
mediation model (N = 564)
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an important preventive factor against depression (Odou and
Brinker 2015; Wadsworth et al. 2018).

Themoderating role of self-compassion is mainly related to
its psychological function. As an important human strength,
self-compassion can foster kindness, equanimity, and feeling
of inter-connectedness, hope and meaning when people are
encountered with life’s stressful events (Neff et al. 2007b).
Individuals high in self-compassion can gain a better under-
standing of his or her problems, weaknesses, and shortcom-
ings, and experience more awareness and acceptance of diffi-
cult emotions (Leary et al. 2007). Presumably, a person with
more self-compassion can respond to negative feelings with
kindness and acknowledge that the experiences of imperfec-
tion and difficulties are part of human life (Krieger et al.
2015). At the same time, self-compassion allows one to take
a balanced attitude towards his or her negative experiences,
decreasing the chance of ruminate or suppress their negative
thoughts and emotions (Neff et al. 2007a).

As a result, self-compassion has been used as an emotional
regulation strategy (Neff 2003b) to transform negative feelings
and thoughts into self-acceptance, thereby decreasing depres-
sion and enhancing positive outcomes such as life satisfaction
and positive affect (Zessin et al. 2015). For example, Neff et al.
(2005) found that students who were higher in self-compassion
tend to cope with their negative feelings using adaptive emotion
regulation strategies such as acceptance and positive reinterpre-
tation. A meta-analysis by Zessin et al. (2015) also showed that
self-compassion was positively related to emotional intelli-
gence, suggesting self-compassion is a perceptive way to cope
with difficult emotions. Thus, holding self-compassion in neg-
ative emotions is an adaptive way of dealing with difficulties in
life, as it buffers individuals against the consequent negative
emotions such as depressive symptoms.

Implications and Limitations

The present study shed light on how and when depressive
symptoms influence sleep quality. The findings from the
study have important practical implications for therapists
and practitioners. First, given the mediating role of rumina-
tion, using strategies that can decrease rumination can be
effective ways to improve sleep quality. For example, a
metacognitive therapy (e.g., attentional training technique,
detached mindfulness) developed by Wells (2009) seems
promising. Wells (2009) demonstrated that the therapy miti-
gated the negative effects of the CAS and reduce depressive
symptoms. This therapy could be used by practitioners to
help depressed clients with a ruminative thinking style.
Second, self-compassion would also be an attractive target
for therapeutic interventions for students suffering from de-
pressive symptoms, given the moderating role of self-
compassion played in the pathway between rumination and
depressive symptoms. Several intervention studies have

shown that interventions focusing on self-compassion are
effective in reducing negative outcomes such as depression
and rumination (Finlay-Jones et al. 2017; Neff and Germer
2013; Smeets et al. 2014). For instance, Smeets et al. (2014)
found that participants attending a 3-week self-compassion
program designed for female college students increased their
self-compassion, mindfulness, optimism, self-efficacy, and
decreased their rumination and worry.

A few limitations of the study are worth mentioning. First,
this study used a cross-sectional design, so that causation can
not be made. Future research may valididate the results of this
study through experimental studies and/or longitudinal stud-
ies. Second, only self-report data are used which may be con-
taminated by social desirability. To solve the problem, future
research may collect data from multiple informants (e.g., par-
ents and peers) and using multiple methods (e.g., randomized
controlled trials). Third, the current study used convenience
sampling, limiting to Chinese university population. Thus,
caution should be taken when generalizing these findings to
other populations. Future research should also consider a
broader range of groups to increase its external validity.
Finally, we tested self-compassion as a global construct.
Many researchers (e.g., Brenner et al. 2017; Nerini et al.
2019) argued that self-compassion has two distinictive com-
ponents: positive and negative components (i.e., self-cold-
ness), and they may have differential impacts on mental
health. For example, Brenner et al. (2018) found that self-
compassion had a stronger association with well-being,
whereas self-coldness had a stronger association with distress.
Thus, the results of the present study might be inflated by the
self-coldness subscale, and future research is warranted to
explore the two components of self-compassion in the mod-
erated mediation model separately.
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