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Abstract

Two studies were designed to examine the role of self-compassion on sleep quality. One hundred and forty-two participants
completed a one-time survey in which they reported their trait level self-compassion, sleep quality assessment and perceived
stress over last month. Mediation analysis using regression and bootstrapping indicated that self-compassion was positively
related to sleep quality assessment, and this relationship was mediated by perceived stress. Higher levels of self-compassion were
associated with lower levels of perceived stress, and the latter were linked to better sleep. A 2-week diary study with a subsample
of fifty-nine participants was followed to examine the effect of self-compassion on sleep outcomes within and between individual
on a daily basis. Participants rated their stressor of the day before bed and sleep quality upon awakening. Multilevel models
supported the positive effect of self-compassion on everyday sleep outcomes. Specifically, self-compassion buffered the negative
effect of daily stressor on sleep latency. Experiencing stressful events during the day were associated with taking a longer time to
fall asleep at night, except for participants with higher levels of self-compassion. Higher levels of self-compassion were also
indirectly associated with a better mood and more alertness upon awakening. Self-compassion could benefit sleep quality both

through the buffering effect and the indirect effect.
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Introduction

Sleep is a vital physiological process for the overall health of
human beings. Poor sleep quality is highly correlated with var-
ious diseases, medical costs, accident proneness, as well as
indirect costs related to work absenteeism (Luyster set al.
2012). Research has demonstrated that poor sleep quality can
be caused by psychosocial stress, such as negative life events,
occupational stress, prenatal maternal stress, and posttraumatic
stress (Jackowska et al. 2011; Steptoe et al. 2003, 2008). Self-
compassion has recently been found to have a positive effect on
coping with stress (Allen and Leary 2010; Arch et al. 2014).
Therefore, investigating the benefits of self-compassion on
stress-related poor sleep quality is worthwhile.

> Yuyin Wang
wangyuy2 @mail.sysu.edu.cn

' Texas State University, San Marcos, TX, USA

Department of Psychology, Sun Yat-sen University,
Guangzhou, Guangdong, China

Self-compassion has been defined by Neff (2003b) as
treating oneself with warmth and non-judgmental understand-
ing when confronting suffering, failure, or inadequacy.
According to Neff’s definition, self-compassion has three
main components: self-kindness versus self-judgment, com-
mon humanity versus isolation, and mindfulness versus over-
identification. A self-compassionate person would acknowl-
edge negative feelings when making mistakes or facing frus-
tration, and recognize that others may suffer from or experi-
ence the same situations. Therefore, some researchers have
claimed that self-compassion could act as a valuable coping
mechanism (Allen and Leary 2010). Researchers have found
that when confronting unpleasant events or negative cogni-
tions, self-compassion could serve as a moderator that buffers
against negative self-feelings and depression (Brion et al.
2014; Leary et al. 2007; Wong and Mak 2013). Individuals
with higher levels of self-compassion also exhibited lower
interleukin-6 response when exposed to a standardized labo-
ratory stressor (Breines et al. 2014). Beyond the buffering
effect of self-compassion when facing specific stressors, re-
searchers have also found self-compassion could help to de-
crease the overall perceived stress level (Bluth et al. 2016;
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Neffand Germer 2013; Sirois et al. 2015b). Sirois et al. (2015)
found that self-compassion negatively correlated with per-
ceived stress level in chronic illness samples, although this
correlation could be mediated by coping styles. Furthermore,
intervention studies have shown that trainings in self-
compassion could decrease perceived stress levels in both
adult and adolescent samples (Bluth et al. 2016; Neff and
Germer 2013). Although, to our knowledge, there has not
been a study directly examining the mediating role of per-
ceived stress between self-compassion and well-being, it is
proposed that self-compassion could positively influence
well-being by decreasing the perceived stress level.

Self-compassion has been demonstrated to be associated
with different aspects of psychological well-being, such as
positive affect, life satisfaction, and adaptive functioning
(Allen and Leary 2010; Neff et al. 2007, 2008). Recently,
the potential positive effect of self-compassion on physical
health has become increasingly popular within the literature
(Hall et al. 2013). Self-compassion has been found to be as-
sociated with health-promoting behaviors (Sirois 2015; Sirois
et al. 2015a; Terry et al. 2013). For people with chronic dis-
eases, having more self-compassion could alleviate the emo-
tional impact of these illnesses and promote a more active
lifestyle (Brion et al. 2014). Training in self-compassion can
also reduce daily smoking, especially for smokers with low
motivation (Kelly et al. 2010).

Sleep is one of the main indicators for health. The research on
self-compassion has expanded from psychological well-being to
physical health, but the role of self-compassion on sleep has not
yet been well studied. There have been only a few correlational
studies that examined the relationship between self-compassion
and sleep as of now (Kemper et al. 2015; Marques et al. 2016;
Teixeira et al. 2016). These studies found that sleep was corre-
lated with self-compassion in various samples. However, these
studies are all correlational design, and the correlation between
self-compassion and sleep is much smaller than the correlation
between stress and sleep (Kemper et al. 2015), other mecha-
nisms beyond correlation should be studied.

Although there is very limited literature on the relationship
between self-compassion and sleep, accumulating evidence
has suggested that mindfulness has benefits for improving
sleep quality. Dispositional mindfulness is correlated with
sleep quality in various samples (e.g., Garland et al. 2013;
Howell, Digdon and Buro 2010; Howell et al. 2008).
Intervention studies using Mindfulness-Based Stress
Reduction or other therapies that incorporated mindfulness
components found evidence of improving sleep quality
(Carlson and Garland 2005; Hubbling et al. 2014; Ong et al.
2012). While mindfulness is one component in the overall
concept of self-compassion, it is likely that self-compassion
alone could contribute to improving sleep quality as well.
Additional studies are needed to examine the highly possible
effect of self-compassion on sleep and its functioning

@ Springer

mechanism and therefore provide information for future inter-
ventions for sleep problems.

The present study examines the relationship between self-
compassion and sleep. We also aim to separate the everyday
stressor and the one-time measure general perceived stress by a
survey study and a diary study. In the survey study, the corre-
lational association among self-compassion, perceived stress,
and sleep quality would be examined. Within the diary study,
the effect of self-compassion and general perceived stress on
the relationship between daily stressor and daily sleep outcomes
would be examined. Based on previous studies, we established
our hypotheses: (H1) self-compassion has an indirect effect on
sleep. Self-compassion reduces perceived stress level, and the
later improves sleep quality. (H2a) Self-compassion has a mod-
erating effect on sleep by buffering the negative effects of the
daily stressor, and (H2b) the moderating effect of self-
compassion on sleep may be mediated by perceived stress.
These hypotheses are illustrated in our conceptual model Fig. 1.

Study 1
Method
Participants

A total of 142 college students participated in this study.
Among them, 62 were males, 78 were females, and 2 partic-
ipants did not report their gender. The age ranged from 18 to
32, with a mean of 20.07 and a standard deviation of 2.36.
There was also one missing value in age.

Procedure

Participants were recruited via the Human Participants Pool in
the Department of Psychology and in-class announcements. The
first round of data collection recruited 83 participants. They
completed a one-time survey and received one course credit
for their participation. The second round of data collection re-
cruited 59 participants. Besides the one-time survey, they also
completed a 14-day sleep diary and received two course credits.
The survey data of 142 participants were used in study 1.

Measures

Self-Compassion Neff (2003a) developed a self-report mea-
surement to assess trait levels of self-compassion—the Self-
Compassion Scale, which has been the most widely used mea-
surement in assessing self-compassion. The short form of SCS
was developed by Raes et al. (2011), which has been found to
have the same level of reliability and factorial structure as the
original scale. In this study, the short form of the self-
compassion scale was used to assess the participants’ self-



Mindfulness (2018) 9:1931-1940

Fig. 1 Conceptual model among
self-compassion, stress, and sleep
outcomes
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compassion (SC; Raes et al. 2011). The short form scale contains
12 items. Participants were asked to indicate how often they
behave in the stated way on a five-point Likert scale ranging
from one (almost never) to five (almost always). For example,
one of these statements was, “I try to see my failings as part of
the human condition.” Items 1, 4, 8, 9, 11, and 12 were reverse
coded. The Cronbach’s alpha for the entire sample was found to
be 0.756. Higher scores indicate high levels of self-compassion.

Perceived Stress The Perceived Stress Scale (PSS; Cohen et al.
1983) was used to measure the level of stress that participants
perceived. The scale includes 10 items. Participants were asked
to indicate how often they felt or thought a certain way during
the last month on a five-point scale from zero (never) to five
(very often). An example of the questions asked is, “in the last
month, how often have you been upset because of something
that happened unexpectedly?” Items 4, 5, 7, and 8 were reverse
coded. The Cronbach’s alpha for the entire sample was found to
be 0.770. Higher scores indicate high levels of perceived stress.

Sleep Quality The Pittsburgh Sleep Quality Index (PSQI;
Buysse et al. 1989) was used to assess sleep quality over a
1-month interval. The questionnaire includes 19 self-reported
items and creating 7 components including subjective sleep
quality, sleep latency, sleep duration, habitual sleep efficiency,
sleep disturbances, use of sleeping medication, and daytime
dysfunction. The seven components produce a total score, as
an effective measure of overall sleep quality. The first reported
Cronbach’s alpha for this questionnaire is 0.83, and the alpha
for this sample is 0.72. Higher scores in PSQI indicate a
poorer overall sleep quality.

Data Analyses

The correlations among SC, PSS, and PSQI were evaluated,
and then multiple regressions were used to examine the medi-
ating hypothesis (H1). Specifically, three regression models
were examined (Baron and Kenny 1986). First, PSQI was
regressed on SC, then PSS was regressed on SC, and finally,

PSQI was regressed on both SC and PSS. A significant effect of
SC on PSQI and PSS, as well as a significant effect of PSS on
PSQI would be essential to support the mediating hypothesis.
Moreover, a bootstrapping method recommended by Preacher
and Hayes (2008) was also used to confirm the proposed me-
diating effect. The correlation, regression, and bootstrapping
mediation analysis were all conducted using SPSS 24.0.

Results

Descriptive statistics for PSQI, PSS, and SC were as followed.
The mean of PSQI is 6.67, with a standard deviation of 2.68 and
a range from 0 to 13. A PSQI global score of five or greater
indicates a “poor” sleeper. The current sample covers a wide
range of participants from good sleepers to poor sleeper. The
mean of PSS is 18.33, with a standard deviation of 5.87 and a
range from 5 to 34. The mean of SC is 3.2, SD =0.62, ranged
from 1.67 to 4.67. Correlation analysis among PSQI, PSS, and
SC indicated that PSQI positively correlated with perceived
stress, r=.34, p<.001, and negatively correlated with self-
compassion, »=—23, p<.01. Perceived stress also negatively
correlated with self-compassion, »=-.59, p <.001.
Regression analysis was used to investigate the hypothesis
that PSS mediates the effect of SC on PSQI. Gender and age
were controlled. Table 1 shows the results of regression anal-
ysis. The main effect of SC on PSQI was significant, b=—
0.079, 95% CI=[—0.139, —0.019], 5=—.218, p=.010. The
main effect of PSS on PSQI was also significant, b =0.146,
95% CI=1[0.070, 0.222], 5=0.321, p <.001. The main effect
of SC on PSS was significant as well, b=—0.450, 95%
CI=[—0.556, —0.344], B =—.567, p<.001. When both SC
and PSS were used to predict PSQI, the effect of SC became
not significant, b=—10.019, 95% CI=[—0.092, 0.053], 5=
—.054, p=.596. This result suggested that PSS mediated the
effect of SC on PSQI, supporting H1. We also tested the in-
teraction effect between SC and PSS, 56=-0.201, 95%
CI=[-0.638, 0.237], # =—0.074, p=.366, indicating that
the final model should not include the interaction effect.
According to the main effect only model, approximately
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Table 1 Linear regression analysis among PSQI, PSS, and SC (n = 142)
DV PSQI PSQI PSS PSQI PSQI
v
5} P IS} P 5} P IS} P B p

Controls

Gender 0.119 162 0.061 468 0.184 .008 0.064 449 —-0.061 474

Age -0.033 701 -0.017 .833 -0.063 359 -0.016 .851 -0.018 .831
Main effects

SC -0.218 .010 -0.567 <.001 -0.054 .596 —0.046 .655

PSS 0.321 <.001 0.289 .007 0.287 .007
Interaction

SC x PSS -0.074 366
R 0.071 0.120 395 0.122 0.127
F 3.46 6.11 29.53 4.63 3.87

Significant standardized regression coefficients are highlighted in italics, p < .05

12.2% of the variance in PSQI was accounted for by the pre-
dictors, R*=0.122.

The indirect effect of SC on PSQI was also tested with
5000 bootstrap resamples (Preacher and Hayes 2008). The
indirect effect was significant, 56=0.0671, SE=0.0226,
p <.01, 95% bootstrap confidence intervals are [—0.1143,
—0.0264]. The association between self-compassion and
PSQI was significantly mediated by perceived stress.

Discussion

This study examined the relationship among self-compassion,
perceived stress, and sleep quality through a survey study. The
results supported our hypothesis that self-compassion could
affect sleep quality through perceived stress. A lower level of
SC was related to a higher level of PSS and therefore was
associated with higher PSQI score which indicated worse
sleep. However, the moderation role of self-compassion was
not supported in the survey study.

Study 2
Method
Participants

As mentioned previously, 59 participants among the 142 par-
ticipants were also asked to complete a 14-day sleep diary. In
this diary study sample, 18 were males, 40 were females, and
one did not provide their gender. The age ranged from 18 to
29, with one missing value, an average of 19.5 and a standard
deviation of 1.93. Among the 59 diary study participants, 25
have no missing value on all variables during the 14 days, 23
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have at least 6 days of complete data, and the other 11 have
more missing values.

Procedure

After completing the self-compassion, perceived stress, and
PSQI scales, the participants in the diary study also completed
a 14-day sleep diary. The diary was identical for each day of
the 14 days. Each day of the diary included the self-report on
any stressful events as well as day activities such as exercise
and caffeine consumption that may have occurred and self-
reported sleep outcomes the following morning. In this study,
daytime activities are not included in data analysis in order to
focus on the stress-sleep relationship.

Measures

Daily Stressor Participants were first asked whether they ex-
perienced a disruptive event that day, and if their answer is
yes, they rated how stressful the event was on a one to five
Likert scale. Therefore, the variable daily stressor is coded
from zero to five, with zero indicating no stressor occurred,
and one to five indicating the stressfulness of the event when it
did occur.

Sleep Outcomes The diary questions on sleep latency, sleep
quality, mood, and alertness were used as the sleep outcomes.
Every morning, participants reported how long it took them,
in minutes, to get to sleep the night prior to filling out the
questionnaire as sleep latency, and rated the overall sleep qual-
ity, their mood on final wakening, and alertness on final wak-
ening on a one to five Likert scale.
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Data Analyses

The diary data of the 59 participants on the daily stressor and
sleep outcomes were merged with their data from the survey
study. Self-reported sleep outcomes from diary entries (DV)
were predicted by daily stressor (IV), as well as the one-time
measures SC and PSS (moderator and mediator). Multilevel
models were used on the multilevel data, where daily obser-
vations (level 1) were nested within persons (level 2). The
interaction between the two levels was also examined. The
model is specified as follows:

* Level 1: Sleep = 3y + 31 x stressor +
e Level 2:6():’)/004"’}/01 x SC+ Yo2 x PSS

Br=m0+711 % SC+712 X PSS

The model parameter v, stands for the fixed main effect
of stressor, o1 and 7, stand for the fixed main effect of SC
and PSS on sleep outcome. The parameter ,; indicates the
interaction effect between SC and stressor, and the parame-
ter -1, indicates the interaction effect between PSS with
stressor. A significant 7, or ;, would support our second
hypothesis. Specifically, a significant v, will support H2a,
and a significant v, will support H2b. This multilevel mod-
el was implemented using the [mer function in the /me4
package (Bates et al. 2015) in R (R Core Team 2017).

Results

The multilevel model on stressor and sleep variables was con-
ducted. Level 1 is within-subject, daily stressor was used to
predict daily sleep outcomes. We also controlled the effect of
weekends. We defined Friday night and Saturday night as
weekend, and other nights as weekdays. Level 2 is between-
subject, one-time measures SC and PSS were used to predict
the intercept (main effect) and slope (interaction effect) of the
level 1 model. The diary questions on sleep quality, sleep
latency, mood, and alertness upon waking up were analyzed
separately as sleep outcomes.

Sleep Quality and Sleep Latency

Multilevel models were conducted to examine the effect
of the stressor, self-compassion, and perceived stress on
sleep quality and sleep latency separately. As shown in
Table 2, the interaction between PSS and the daily
stressor is significant on sleep quality, supporting H2b,
and indicating that perceived stress moderated the effect
of the daily stressor on sleep quality. Given a certain
amount of daily stressor, a higher overall perceived
stress would result in poor sleep whereas a low level
of perceived stress would not. Since weekends had no

significant main or interaction effect on sleep quality,
we did not include it as a predictor for sleep quality.

The interaction between SC and daily stressor is significant
on sleep latency, supporting H2a, and indicating that self-
compassion moderated the effect of stressor on sleep latency.
A high self-compassion score can reduce the negative effect of
stressor on sleep latency. Given a certain amount of daily
stressor, persons with high self-compassion would not have
sleep latency while persons with low self-compassion would
have more sleep latency. There was also a significant three-
way interaction between SC, daily stressor, and weekends,
suggesting that the moderating effect of SC was stronger dur-
ing weekends than during weekdays.

Figure 2 illustrated the moderating effect of perceived
stress and self-compassion. As shown in the figure, a high
perceived stress enhances the negative effect of the stressor
on sleep quality, and a high self-compassion score reduces the
effect of the stressor on sleep latency.

Mood and Alertness upon Awakening

Four models were tested to examine the effect of stressor, self-
compassion, and perceived stress on mood and alertness upon
awakening separately. The variable weekends had no main or
interaction effect; therefore, we did not include it in the result
report. As shown in Table 3, daily stressor does not have a
significant effect on these outcomes, but SC has an effect on
them. When PSS was inputted into the model, the significant
effect of SC disappeared, indicating that SC indirectly influ-
enced mood and alertness via the mediator PSS, supporting
HI. All the interaction effects are not significant. These results
are consistent with our findings in study 1.

Figure 3 summarized the findings in two studies. In sum,
self-compassion influences sleep in two ways: (1) help shorten
sleep latency when facing a stressor, (2) reduce perceived
stress and therefore reduce the negative effect of a stressor
on sleep quality, and improve mood and alertness upon wak-

ing up.
Discussion

The diary study found that self-compassion works differently
in regard to the different sleep outcomes. It may indirectly
influence sleep by reducing perceived stress, and it may buffer
the negative effect of a stressor on sleep.

For outcomes that are directly related to sleep, such as sleep
quality and sleep latency, the moderation model (H2a and
H2b) is supported. Self-compassion moderated the negative
influences of a daily stressor on sleep outcomes, directly
(moderation) or indirectly via perceived stress (mediated mod-
eration). For people with high self-compassion, which is as-
sociated with low perceived stress, a daily stressor did not
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Table 2  Fixed effect in multilevel models predicting sleep quality and sleep latency (n =59)

DV

v

Level 1
Stressor

Level 2

SC

PSS

L1 xL2
Stressor x SC
Stressor x PSS
DV

v

Level 1
Stressor
Weekends

W X stressor
Level 2

SC

PSS

LI xL2
Stressor x SC
W x SC

W x stressor x SC
Stressor X PSS
W x PSS

W x stressor X PSS

Sleep quality Sleep quality
8 P 8
—0.042 .320 —0.038
0.015
—0.078
Sleep latency Sleep latency
g p B
0.102 .009 0.104
—0.045 183 —0.044
—0.243
-0.134

Sleep quality
P B P
364 —0.036 363
.873 0.012 .873
412 -0.078 409
0.053 .195

Sleep latency

P B P
.008 0.114 .008
.190 -0.053 191
0.041 336
035 -0.231 037
243 -0.136 241
- 0.103 .006
-0.028 .580
- 0.090 011

Sleep quality
g

—0.037

0.013
—-0.075

- 0.082
Sleep latency
5

0.106
—0.044
0.015

- 0.238
—0.133

—-0.071
0.052
0.053

.360

.892
418

.046

.010
.169
.679

.039
240

.063
128
135

Significant standardized regression coefficients are highlighted in italics, p <.05. W stands for the binary variable weekends

impact sleep latency or sleep quality; while for people with
low self-compassion, which is also associated with high per-
ceived stress, the stressor was linked with more sleep latency

and low sleep quality.

Sleep Quality (1-5)

© Low Perceived Stress (-1 SD)
= Average Perceived Stress (Mean)
High Perceived Stress (+1 SD)
<
o —
~

T T T T T T
0 1 2 3 4 5

Stressor

Fig. 2 The moderating effect of perceived stress and self-compassion.
Note: the lines in the left plot were created by the regression equation
sleep quality = stressor + PSS + stressor x PSS with PSS replaced by its
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For outcomes that are more related to emotion, such as
mood and alertness upon waking up, the mediation model
(H1) is supported. Self-compassion had an indirect effect
through the mediator perceived stress. High self-compassion

o _|
o] Low Self-Compassion (-1 SD)
= Average Self-Compassion (Mean)
o High Self-Compassion (+1 SD)
E <t
E
o
& ®
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2
S 5 _/
o N
[0)
R
n o]
=
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0 1 2 3 4 5

Stressor

mean M, M-1SD, and M+1SD. The lines in the right plot were created by
the regression equation sleep latency = stressor + SC + stressor x SC with

SC replaced by its mean M, M-1SD, and M+1SD
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Table 3 Fixed effect in HLM predicting mood and alertness upon waking up (n =59)

DV Mood Mood Mood Mood Mood

v B P B P B )4 B P B P
Level 1

Stressor —0.060 151 -0.052 210 —-0.053 .202 -0.052 202 —-0.052 202
Level 2

SC 0.177 .009 0.065 432 0.063 447 .063 447
PSS —=0.220 <.001 —0.180 .030 -0.178 .030 - 0178 .030
L1 xL2

Stressor x SC 0.017 751

Stressor x PSS —0.057 292
DV Alertness Alertness Alertness Alertness Alertness

v B P B P &) P B P &) P
Level 1

Stressor -0.019 .642 -0.011 788 -0.012 779 -0.011 779 -0.011 778
Level 2

SC 0.146 .043 0.027 762 0.026 762 0.025 777
PSS -0.210 .002 -0.193 .027 -0.193 .027 - 0.191 .027
L1xL2

Stressor x SC —0.008 .836

Stressor x PSS -0.071 .081

is associated with less perceived stress and therefore yielded
better mood and more alertness. Any daily stressor did not have
a significant effect on those emotion related sleep outcomes.

It is worth mentioning that for self-reported outcomes on
subjective feelings, i.e., sleep quality, mood, and alertness
upon waking up, self-compassion took effect mostly through
the mediating role of perceived stress. Self-compassion helps
reduce the perceived stress, and then a lower perceived stress
level is associated with better mood and alertness in the morn-
ing, and improves stress-related poor sleep quality. By con-
trast, sleep latency, a relative objective behavior outcome, the
moderating effect of self-compassion did not need to go
through perceived stress.

Level 2: Between Person

Fig. 3 The multilevel model
among self-compassion, stress,
and sleep outcomes

General Discussion

This study strongly supported the protective role of self-
compassion from stress-related poor sleep quality. Self-
compassion directly buffered the effect of daily stressors on
sleep latency and indirectly buffered the negative effect of
stressors on sleep quality by reducing general perceived stress.
This study enriches the literature by twofold. First, it begins to
fill in the gap within the literature between self-compassion
and sleep. Second, it examined the mechanism of self-
compassion on sleep by using a daily diary study, and all
possible roles of self-compassion were examined so that a
comprehensive model can be developed.
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The findings of this study are consistent with previous
findings that self-compassion is associated with better sleep
(Kemper et al. 2015; Marques et al. 2016; Teixeira et al.
2016), and extended it by finding that the observed positive
effect actually was mediated by perceived stress, which clar-
ified the functioning mechanism of the relationship between
self-compassion and sleep quality.

The findings supported that self-compassion could play as
a moderator and buffer the negative effect of daily stressor.
This result reaffirms the multiple empirical and theoretical
findings that self-compassion can serve as a coping mecha-
nism and buffer many kinds of negative events on multiple
psychological and physical well-being outcomes in general
(Allen and Leary 2010; Brion et al. 2014; Leary et al. 2007),
and more importantly, this study further expanded the litera-
ture by confirming self-compassion as a buffer specifically
between stressor and sleep outcomes.

This study differentiated daily stressor from perceived
stress and found self-compassion function differently toward
them. A daily stressor is more of a measure on an individual’s
actual experience. Therefore, self-compassion cannot change
the stressor but instead help reduce its negative consequences.
Perceived stress is more of a measure on a subjective percep-
tion, and self-compassion helps reduce it. There have been
studies reporting that insomnia sufferers and healthy sleepers
reported equivalent numbers of minor daily stressful life
events, but insomnia sufferers rated the impact of the daily
stressor higher than good sleepers (Morin et al. 2003). This
indicates insomniacs may overanalyze negative life events.
This is congruent with the cognitive-behavioral model of in-
somnia, which presents that emotional, cognitive, and physi-
ologic hyperarousal were central mediating features of poor
sleep (Morin 1993). Therefore, researchers have made effort
to explore the effect of novel intervention in treating insomnia,
such as mindfulness (Blake et al. 2016; Ong et al. 2012).
Accumulating evidence has shown that mindfulness-based in-
terventions can help improve sleep (Carlson and Garland
2005; Hubbling et al. 2014). The findings of this study, al-
though not aimed to be an intervention study, suggest that
interventions based on self-compassion may be another effec-
tive method of treatment. The buffering effect of self-
compassion and its indirect effect through perceived stress
may be the mechanism under self-compassion and sleep.

According to DSM-5 (American Psychiatric Association
2013), difficulty in falling asleep is a main indicator of insom-
nia, so the finding that self-compassion has direct effect on
sleep latency is very valuable. Besides buffering the negative
effect of daily stressor, self-compassion directly reduced sleep
latency (see Table 2, the main effect of SC on sleep latency).
This result suggested that intervention based on self-
compassion may at least improve sleep latency directly, with
or without confronting stressful events. However, individuals
may overestimate sleep latency compared with objective
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assessment, and patients with insomnia tend to be especially
poor at estimating sleep latency (Baker et al. 1999). Therefore,
findings in this study still need to be validated with objective
polysomnographic data.

Limitations and Future Directions

There are several limitations that limit the interpretation of the
findings. First, all sleep outcomes were self-reported. As men-
tioned previously, subject reported sleep outcome is different
from an objective assessment. Furthermore, individuals who
are willing and able to track their sleep quality may be differ-
ent from those who are not. Future studies can attempt to use
objective assessment to record sleep outcomes. Second, this
study is limited by a university student sample. The findings
need to be examined in more general populations, especially
in a community or working sample as well as from clinical
samples. Third, the sample size is relatively small for a regres-
sion analysis and multilevel modeling. However, considering
the daily dairy nature of the study, it is costly to follow partic-
ipants for two full weeks. If possible, future studies can use a
larger sample size to enhance the findings here. Last, this
study only examined the stress-related poor sleep. The poten-
tial roles of self-compassion between other predictors and
poor sleep were not examined in this study, such as pregnancy,
shift work, large traumatic events, and others. In the future,
more studies can be conducted with those samples and situa-
tions, and the information may help in designing targeted
interventions.
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