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Purpose: The present research aims to investigate the potential correlations between self-compassion and bedtime procrastination, 
a significant behavior related to sleep. In this research, we put forward the hypothesis that a reduction in negative affect and the 
implementation of adaptative emotion regulation strategies can elucidate the established connections between self-compassion and 
a decreased tendency for bedtime procrastination.
Methods: Two cross-sectional online surveys (Survey I: n=241 and Survey II: n=546) were carried out via a convenient sampling 
method. Prior to their inclusion, all participants underwent a thorough assessment to confirm no evidence of clinical insomnia. The 
study participants in both survey investigations were asked to complete various psychometric assessments, including self-compassion, 
positive and negative affect, and bedtime procrastination; however, the study participants in Survey II additionally underwent the 
administration of a cognitive reappraisal assessment.
Results: In Survey I, a multiple mediation analysis was conducted to examine the mediating effects of self-compassion on reducing 
bedtime procrastination through a reduction in negative affect. The results supported the hypothesized relationships, indicating that 
self-compassion had the expected mediated effects by mitigating negative affective states. However, contrary to expectations, higher 
positive affect did not mediate the relationship between self-compassion and reduced bedtime procrastination. The findings of Survey 
II were confirmed through the utilization of path analysis. Moreover, this analysis provided additional evidence to suggest that the 
mechanism of cognitive reappraisal could account for the observed decrease in negative affect associated with self-compassion. The 
present study found a notable and sustained impact of self-compassion on reducing instances of delaying bedtime activities.
Conclusion: The present research contributes novel empirical evidence suggesting a negative association between self-compassion 
and the propensity to engage in bedtime procrastination. This relationship can be attributed partly to the implementation of an 
adaptative emotion regulation mechanism that effectively alleviates negative affect.
Keywords: bedtime procrastination, sleep-related behavior, self-compassion, negative affect, emotion regulation, positive affect

Introduction
Self-compassion (SC) encompasses both a transient mental state and a stable personality trait, involving the adoption of 
a benevolent, receptive, and unbiased attitude toward oneself during instances of adversity or failure. It entails mindfully 
addressing the adverse emotions arising from challenging circumstances while recognizing that one’s suffering is not an 
isolated experience.1 There is a mounting body of evidence suggesting a positive correlation between the practice of SC 
in response to one’s shortcomings and failures, and a variety of advantageous health-related consequences. SC is 
positively correlated with a reduction in physical symptoms,2,3 a decrease in perceived stress,4–6 and a moderating effect 
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on physiologic responses to stress.7,8 SC has been recognized as a significant factor in predicting various health-related 
practices, such as adhering to a healthy diet,6,9 engaging in regular physical activity,10 quitting smoking,11 complying 
with healthcare instructions,12 pursuing medical attention,2 and adopting general health-promoting practices.13

Significantly, there is an increasing body of evidence suggesting that the association between SC and enhanced 
physical well-being can be elucidated, at least in part, by an improved adherence to health-promoting behaviors.14,15 In 
current literature, the focus on SC has primarily centered around its disposition to individuals’ health outcomes. 
However, recent research has accentuated the potential of implementing uncomplicated interventions to enhance and 
sustain levels of SC.16 The investigation of the various mechanisms and advantages by which SC facilitates the 
promotion of pivotal health behaviors holds significant importance in the realm of health promotion. SC plays a role 
in improving the self-regulation of health-promoting practices by fostering adaptative self-regulatory processes, speci-
fically in terms of goal-setting, proactive behavior, behavioral monitoring, and emotional regulation.17,18 Nevertheless, 
there is a dearth of substantial and decisive evidence correlating SC with comprehensive indicators of self-regulation. 
The findings derived from a meta-analysis provide substantiation for this claim and categorically propose that SC is 
correlated with an emotion regulation approach characterized by greater proportions of positive affect, expeditious 
recuperation from, and decreased responsiveness to stress, as well as the utilization of adaptative emotional regulation 
abilities and tactics.19 Empirical evidence has indicated that SC is connected to the utilization of emotion-focused 
regulating approaches that augment positive affect, specifically embracing and positively reassessing one’s experiences. 
Conversely, SC exhibits an inverse association with the adoption of regulating strategies that amplify negative affect, 
such as taking responsibility or engaging in self-reproach.20,21 Moreover, there exists empirical corroboration illustrating 
the correlation between trait SC and physiologic indicators of emotion regulation, including fluctuations in heartbeat 
rate.22 One efficacious approach for the attenuation of negative emotions is cognitive reappraisal, which involves 
modifying a scenario to alter one’s emotional response to it.23 The association between SC and cognitive reappraisal 
in mitigating negative mood implies that cognitive reappraisal serves as an emotion regulation technique that is 
particularly pertinent in comprehending the potential benefits of SC in emotion regulation.23,24 In addition, the significant 
mediating effects of SC on health-related practices were observed to have both positive and negative affect, implying that 
emotional regulation could potentially serve as a pivotal factor in promoting advantageous health behaviors among 
individuals who exhibit SC.13,25

Sleep insufficiency has been found to elevate individuals’ susceptibility to contracting severe illnesses encompassing 
communicable diseases, malignancy, cardiac disorders, and mental health issues.26,27 The quality and quantity of an 
individual’s sleep are significantly influenced by behavioral factors. For instance, individuals often choose to postpone 
their bedtime unnecessarily, despite being aware of the potential negative consequences that may arise from such 
a decision.28–30 Bedtime procrastination (PRBT) shares traits with other forms of procrastination, highlighting the 
relevance of trait self-control in individuals’ ability to achieve a desirable sleeping pattern. This implies that individuals 
must apply considerable diligence to ensure timely bedtime adherence. Consistent with the aforementioned perspective, 
within a phenomenological investigation, individuals identified as bedtime procrastinators revealed that the act of 
transitioning from gratifying leisure activities to the act of falling asleep generally demands considerable exertion.31 In 
addition, a considerable number of individuals displaying PRBT in this investigation reported postponing their sleeping 
hours following fatiguing or demanding days as a means to allocate time for viewing television or engaging in video 
game activities, to achieve a state of relaxation. Hence, the phenomenon of delaying bedtime can be viewed as 
a mechanism for immediate mood regulation. In the context of PRBT, individuals tend to delay their bedtime routine 
and engage in activities that are pleasurable or enjoyable, thereby postponing the initiation of sleep. This behavior 
mirrors the broader phenomenon of procrastination, where individuals opt for activities that offer immediate gratification 
instead of tackling tasks that may induce stress or anxiety. The allure of momentary pleasure serves as a means of escape 
from the demands and pressures associated with the pending task, allowing individuals to experience a temporary sense 
of relief. The concept of mood repair pertains to the psychological processes involved in restoring positive affect or 
alleviating negative affect in individuals.32 Following the aforementioned proposition, we posit that the phenomenon of 
PRBT could serve as a suboptimal means of regulating immediate affective states by individuals. This perspective aligns 
with prevailing theories and empirical studies concerning the phenomenon of procrastination in general. It suggests that 
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the regulation of emotions plays a crucial role in their perpetuation, and endeavors to enhance one’s competence in 
managing emotions can effectively mitigate or alleviate procrastination tendencies.33 Procrastination has the potential to 
initiate a detrimental looping process wherein individuals involved in procrastination as a means of mood regulation, 
experience negative emotions as a consequence, subsequently intensifying their inclination to procrastinate.34 In the 
scope of the current investigation, we put forward the notion that these results could potentially relate to the phenomenon 
of PRBT. Bedtime procrastinators, in particular, tend to defer the act of retiring to bed to alleviate their negative emotional 
state. Consequently, this behavior leads to an increased vulnerability to sleep deprivation, thereby diminishing their 
ability to effectively manage stress. As a consequence, individuals are more inclined to indulge in the practice of delaying 
bedtime, commonly referred to as PRBT.

The Present Study
Based on existing evidence, it can be inferred that there exists a correlation between engagement in health-promoting 
practices and the cultivation of SC. An explanation for this relationship could be attributed to the fostering of adaptative 
emotional reactions towards intrinsic imperfections and setbacks, which enhance positive emotions and diminish 
negative ones. Thus far, limited research exists that directly investigates the extent to which emotion regulation, 
specifically through cognitive reappraisal, contributes to the advantageous levels of positive and negative emotions 
linked to SC, ultimately promoting positive health-promoting practices. Furthermore, the association between SC and 
PRBT, significant sleep-related conduct connected to inadequate self-regulation and conceivably deficient emotion 
regulation, remains unexplored. In alignment with prior empirical evidence, the present research anticipated a similar 
relationship wherein individuals possessing SC would exhibit reduced instances of PRBT. Also, it was hypothesized that 
the elevated levels of positive affect and low levels of negative affect arising from SC would serve as determining factors 
in reducing the occurrence of PRBT. These hypotheses were assessed in two distinct populations regarding the presence 
of sleep disorders. Determining the causality between delayed bedtimes and sleep disorders or PRBT is a challenging task 
among individuals afflicted with sleep disorders.

Survey I
In Survey I, an investigation was conducted to examine the associations between dispositional SC and various aspects of 
sleep quality and behavior. The hypothesis posited that higher levels of SC would correspond to improved sleep quality, 
reduced difficulty in falling asleep, and decreased likelihood of engaging in PRBT. In addition, we examined the potential 
mediating influences of positive and negative affect in establishing a connection between SC and the phenomenon of 
PRBT. The schematic diagram illustrating the study design employed in participant recruitment for both surveys is 
visually presented in Figure 1.

Methods
Participants
A total of 241 individuals were included in the sample, with a mean age of 29.72 years and a standard deviation of 9.3. 
The majority of participants were female, accounting for 87.5% of the total sample. A slight majority (51.71%) of the 
individuals in the study did not possess the status of being enrolled as students. Of the respondents who were indeed 
students, the majority were identified as undergraduate students, constituting 48.32% of the total cohort.

Procedure
A convenience sampling method was employed to recruit participants for the investigation. Recruitment efforts were 
made by sending emails to a volunteer list consisting of university students, posting notices on various social media 
platforms, and placing advertisements on online psychology websites. Participants were asked to complete an online 
survey after indicating their agreement to provide informed consent. All individuals involved in the survey were provided 
with an opportunity to potentially receive a gift voucher valued at 5000 PKR. The data collection period spanned from 
September 2022 to November 2022.
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Questionnaire
Demographics
The study incorporated the demographic characteristics of the participants, which comprised their gender, age, status as 
students, fields of study, and the following psychological indicators.

Self-Compassion (SC)
The study participants underwent administration of the 26-item Self-Compassion Scale (SCS),8 a tool designed to 
evaluate the three primary constituents of SC as well as their respective negative constructs. The scale comprises 
a symmetry of positively and negatively worded items that are of equal number, whereas subcomponents can be 
elucidated through the consideration of a unified overarching factor of SC. The assessment of the response was 
conducted using a Likert scale consisting of five points ranging from 1: never to 5: always. The average of the items 
was calculated, and after applying reverse coding, a score was obtained to indicate elevated levels of SC. The SCS has 
been observed to exhibit a favorable degree of validity concerning both convergence and discriminant aspects, with prior 
research revealing excellent test-retest reliability of 0.93 (Cronbach’s alpha).1,35 The Cronbach’s alpha (0.91) value for 
SC showed greater reliability.

Bedtime Procrastination (PRBT)
A 9-item PRBT scale was adapted as an instrument to assess the level of PRBT among study participants. This scale was 
developed by Kroese et al to evaluate the tendency to postpone going to bed without apparent reason, with a high value 
indicative of a greater tendency towards procrastination.30,31 On a 5-point Likert scale; 1 (never) – 5 (always), PRBT 

comprises 4 positively phrased and 5 negatively phrased questions with a good internal consistency of 0.79 as evidenced 
by prior investigations.31,36 The Cronbach alpha for the current study showed a reliability of 0.92 for PRBT.

Sleep Quality 
To assess the quality of sleep, two measures derived from the frequently adopted and highly reliable Pittsburgh Sleep 
Quality Index (PSQI) were employed,37 which evaluates seven distinct dimensions of sleep quality. In the context of the 
present investigation, and intending to present a comprehensive overview of the sleep patterns of the study participants, 

Figure 1 Study design.
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we exclusively relied on the PSQI global sleep quality assessment and sleep-related difficulty metrics. The quality of 
sleep experienced by the individuals was evaluated through a self-reported survey question. Specifically, participants 
were asked to assess their overall sleep quality for the past two weeks using a 4-point Likert scale ranging from 1 
(referring to very good quality) to 4 (referring to very poor quality), wherein a high value indicated an aberrant sleep 
pattern. Participants were also asked to indicate their frequency of experiencing sleep difficulties within thirty minutes in 
the past two weeks by rating on a 4-point Likert scale of 1(not during the past two weeks) to 4 (3 or more times), where 
a score of 1 indicated no occurrences while a score of 4 indicated frequent difficulties (three or more times a week), 
wherein high value was indicative of more frequent sleep issues. The Cronbach’s alpha reliability coefficient for the sleep 
quality subscales varied from 0.90 to 0.93.

Positive and Negative Affect 
The Positive and Negative Affect Schedule (PANAS) comprises two distinct subscales, namely, positive affect and 
negative affect, encompassing a total of twenty components each.38 These items are designed to depict various affective 
conditions through the use of descriptive language and are divided equally between the positive affect and negative affect 
subscales, with each subscale containing ten components. The participants were requested to evaluate their present 
degree of experience with various affective conditions using a 5-point Likert scale comprising five points, which ranged 
from 1 (signifying very little or no experience) to 5 (indicating an extremely high level of experience). The PANAS has 
been widely recognized for its robust internal consistency reliability, as evidenced by alpha coefficients ranging between 
0.85 to 090 for positive affect and 0.84 to 0.87 for negative affect.39 For the current study, Cronbach’s alpha coefficient of 
positive and negative affect turned out to be 0.91 and 0.89, respectively.

Results
Common Method Deviation Analysis
To predict common method bias variation among the scale items, we estimated Harman’s single-factor test. The findings 
showed that the total variance explained by the first factor was 31.28% which was below the threshold of 40%, indicating 
no issue of common method deviation among the items on the questionnaire.

Reliability and Validity Analysis of the Questionnaire in Survey I
Table 1 illustrates the findings of the reliability analysis, as well as the assessment of discriminant and divergent validity 
for the psychometric constructs. The reliability analysis was evaluated through the utilization of Cronbach’s alpha 
coefficient and McDonald’s omega. The assessment of construct validity involved the examination of model fit statistics 

Table 1 Dicriminant validity, Reliablity, and Construct Validity Analysis results (Survey I)

SCS PRBT PSQI PANAS Cut Off

Basement effect 3.3% 1.5% 3.7% 2.7%, 3.1% <15%

Ceiling effect 3.7% 2.3% 3.8% 3.0%, 3.6% <15%
McDonald’s omega 0.89 0.90 0.89 0.89, 0.88 ≥0.7

Cronbach’s alpha 0.91 0.92 0.91 0.91,0.89 ≥0.7

Ferguson’s delta 0.94 0.94 0.93 0.90,0.92 ≥0.9
χ2/df 1.87 1.91 2.02 1.67, 1.84 <3

CFI 0.98 0.99 0.97 0.92, 0.94 ≥0.95

TLI 0.97 0.98 0.95 0.95, 0.94 ≥0.95
RMSEA 0.05 0.05 0.05 0.04, 0.03 <0.08

SRMR 0.04 0.04 0.04 0.04, 0.05 <0.08

AVE 0.65 0.60 0.68 0.67, 0.63 >0.5

Abbreviations: df, degrees of freedom; CFI, comparative fit index; TLI, Tucker-Lewis index; RMSEA, root mean square error 
of approximation; SRMR, standardized root mean squared residual; AVE, average variance extracted.
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and the average variance extracted index (AVE). The results of the study demonstrated a satisfactory degree of reliability 
and validity to the SCS, PRBT, PSQI, and PANAS scales.

Descriptive and Bivariate Correlation Analysis of the Variables
Table 2 exhibits the findings of the Pearson correlation analysis performed on the study parameters. The outcomes 
supported the proposed hypotheses, wherein SC demonstrated a negative correlation with PRBT (r=−0.346; p-value: 
0.001), trouble falling asleep within half an hour (r=−0.388; p-value: 0.002), poor sleep quality (r=−0.511; p-value: 
0.002), and negative affect (r=−0.509; p-value<0.000), whereas displaying a positive association with positive affect 
(r=0.403; p-value<0.000). However, an exclusively significant association was observed between negative affect and 
PRBT (r=0.359; p-value<0.000), with positive affect showing no significant relationship to such procrastination. The 
associations between predictor and mediator variables at the same point did not exceed 0.7, demonstrating any evidence 
of multicollinearity.

Mediating Effects of SC on PRBT Through Negative Affect
Due to the absence of a correlation between positive affect and PRBT, the multiple mediation model originally intended 
for analysis was discarded and a simple mediation model utilizing negative affect was subsequently assessed. The 
statistical relevance of the mediating effects of SC on PRBT via negative affect was also examined. The study assessed 
the statistical relevance of mediating the effects of SC on PRBT via negative affect. This was performed utilizing macro- 
PROCESS SPSS by drawing 10,000 bootstrapped replications with bootstrapped confidence intervals to determine the 
mediating effect. Cohen’s kappa measure (κ) was applied to evaluate how much negative effect accounted for the 
variation between SC and PRBT. This particular metric is not contingent upon the sample size and serves as an 
approximation of the optimum proportion of the mediating effect that is present and explainable via indirect means, 
specifically through a mediator.40 The outcomes showed SC had significantly mediated effects on PRBT due to negative 
affect, as expected, resulting in 9% of the overall model’s variability in PRBT. A moderate association was observed 
between SC and PRBT, with almost 8% of the variance in the latter being attributed to negative affect (Table 3).

Survey II
In the second phase of the study, we extended the aforementioned model (Survey I) by incorporating cognitive 
reappraisal as a predisposing factor for both positive and negative affect, aiming to empirically examine the hypothesis 
that individuals with SC exhibit reduced tendencies to procrastinate at bedtime due to their proficient ability to regulate 
emotions in a healthy manner. Cognitive reappraisal was selected as the preferred emotion regulation strategy due to 
compelling evidence that it successfully diminishes negative affect and, although to a lesser extent, enhances positive 

Table 2 Bivariate Correlations Among SC, PRBT, Positive/Negative Effect, and Sleep Quality in Survey I

Parameters Mean 
(SD)

1 2 3 4 5 6

1 SC 3.02  

(0.43)

–

2 PRBT 3.55  

(0.64)

−0.346 
<0.000

–

3 Negative affect 2.72  
(0.58)

−0.509 
<0.001

0.395 
<0.000

4 Positive affect 3.18  

(0.61)

0.403 
<0.000

−0.278  

(0.073)

0.019  

(0.369)

–

5 Trouble falling asleep 3.09  

(0.88)

−0.388  
(0.002)

0.459  

(0.103)

0.384 
<0.000

−0.210  

(0.039)

–

6 Poor sleep quality 2.01  
(0.60)

−0.511  
(0.002)

0.385  
(0.294)

0.451 
(0.001)

−0.021 
(0.192)

0.629 
<0.000

–

Note: Bold indicates significance at <0.01.
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affect.41 Furthermore, a significant association has been established in prior research between SC and the employment of 
cognitive reappraisal in mitigating negative mood.42

Methods
Participants
A cohort of 546 individuals successfully participated in an online survey. In this particular sample, 36 participants who 
exhibited characteristics indicative of clinical insomnia and 19 participants who had not provided complete responses on 
the insomnia measure were excluded. Finally, an aggregate of 491 individuals were included in the sample, with a mean 
age of 29.54 years and a standard deviation of 8.5. The majority of participants were female, accounting for 85.3% of the 
total sample.

Procedure
A convenience sampling method was employed to recruit participants for the investigation. Recruitment efforts were 
made by sending emails to a volunteer list consisting of university students, posting notices on various social media 
platforms, and placing advertisements on online psychology websites. Participants were asked to complete an online 
survey after indicating their agreement to provide informed consent. All individuals involved in the survey were provided 
with an opportunity to potentially receive a gift voucher valued at 5000 PKR. The data collection period spanned from 
December 2022 to February 2022.

Questionnaire
Demographics
In Survey II, participants were asked to provide demographic information related to their age and gender. Furthermore, 
they were presented with the PRBT scale, which had been previously utilized in Survey I. In addition to these measures, 
participants were also presented with the accompanying assessments.

Self-Compassion and Affect
The individuals were administered the brief 12-item SCS43 and a brief 10-item PANAS-X38 measure, which was 
provided to them as a visual analog measure (6: negative affect adjectives and 4: positive affect adjectives). Ratings 
were assigned on an 8-point Likert scale ranging from not at all as “1” to extremely as “8”. Measures from the PANAS-X 
were selected to represent guilt and distress, two affective disorders shown to be associated with procrastination, for 
negative affect.44,45 To elicit positive affect, the selection of items was based on their ability to evoke positive self- 
consciousness (ie, pride), as well as future-oriented affective disorders (ie, pride and inspiration). This decision was made 
due to the established connection between these variables and decreased inclination toward procrastination.46,47 An 
auxiliary measure was selected to express gratitude and a positive affective state connected to regular sleeping habits.48 

Participants also accomplished the subsequent auxiliary item specifically designed for this investigation.

Table 3 Mediating Effects of SC on PRBT Through Negative Affect in Survey I

Path β t Bootstrapped R2 F
(S.E.) (Significance) (95% CI) (significance)

SC→negative effect −0.52 (0.08) −6.50 (0.003)

Negative effect→PRBT 0.38 (0.06) 6.33 (0.001)

SC→PRBT −0.49 (0.13) −3.77 (0.391)
Composite effect −0.65 (0.10) −6.5 (0.001) 0.09 8.32 (0.03)

Direct effect −0.48 (0.13) −2.67 (0.116)

Mediating effect −0.16 (0.06) (−0.36,-0.06)

Notes: Bootstrapping analysis with 10.000 resamples; all effects unstandardized; Bold indicates significance at <0.05 and <0.01.
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Insomnia
The Insomnia Severity Index (ISI) is a validated instrument comprised of seven items designed to assess and diagnose 
insomnia as well as evaluate various aspects of sleep difficulties.49 The assessed items are systematically evaluated using 
a five-point Likert scale, inclusive of values ranging from 0 to 4. This rating scale is employed in two distinct sets for 
evaluation. The initial set of three queries assesses the intensity of symptoms associated with insomnia, ranging from 
none to extremely severe. Subsequently, the following four queries aim to evaluate individuals’ perceptions of sleep 
issues, encompassing distress, dissatisfaction, noticeable, and the impact of sleep problems.

Emotion Regulation
The variability among individuals in utilizing emotion regulation strategies was achieved by employing the Emotion 
Regulation Questionnaire (ERQ),23 encompassing a total of ten items which are further categorized into two distinct 
strategies ie, (1) cognitive reappraisal (consisting of 6 items) and (2) expressive suppression (consisting of 4 items). The 
items are evaluated using a 7-point Likert scale that ranges from 1: strong disagreement to 7: strong agreement. 
Subsequently, scores for each subscale are computed by taking the average, whereby higher scores suggest a higher 
degree of utilization of the emotion regulation strategy. In the present investigation, the emphasis was placed solely on 
scrutinizing the cognitive reappraisal subscale. This deliberate focus was motivated by prior studies that have presented 
evidence linking the cognitive reappraisal subscale to the constructs of SC, as well as positive and negative affect.41,42

Ethical Approval
All procedures performed in studies involving human participants followed the ethical standards of the Research Ethics 
Board of the Quaid-e-Azam University, Pakistan, and with the 1964 Helsinki Declaration and its later amendments or 
comparable ethical standards (Approval No. QUI/2022-0729). Informed consent was obtained from all individual 
participants included in the study.

Analytical Procedure
The study employed correlation analyses to examine the hypothesized associations among SC, cognitive reappraisal, 
positive and negative affect, and PRBT. In the realm of multivariate analyses, we hypothesized that SC bears a correlation 
with augmented cognitive reappraisal. This correlation, in turn, is hypothesized to result in heightened positive affect and 
diminished negative affect. Furthermore, such emotional states are anticipated to lead to a reduction in the tendency to 
engage in PRBT. The statistical analysis included the variables of age and gender of the participants in the model. The 
study utilized the full-information maximum likelihood (FIML) estimation techniques, as suggested by Arbuckle.50 We 
explored the effects of SC on PRBT, including its composite, direct, and mediating effects. We also examined the direct 
effects of SC on reappraisal, positive affect, and negative affect, as well as the direct effects of these variables on PRBT. 
The saturated path model had uninformative fit indices. Hence, our main focus was on the decomposition of self- 
compassion’s overall predictive effects on PRBT into direct and mediating effects. The mediating effects were assessed 
using the biased-corrected bootstrap method, employing 10,000 resamples and constructing the 95% bias-corrected 
confidence intervals (CIs). This technique offers an enhanced level of precision in achieving a balanced trade-off between 
type-1 and type-2 errors, as compared to alternative approaches employed to evaluate indirect effects.51 The analyses 
were done using SPSS (v.26) and AMOS (v.24).

Results
Common Method Deviation Analysis
To predict common method bias variation among the scale items, we estimated Harman’s single-factor test. The findings 
showed that the total variance explained by the first factor was 27.16% which was below the threshold of 40%, indicating 
no issue of common method deviation among the items on the questionnaire.
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Reliability and Validity Analysis of the Questionnaire in Survey II
Table 4 illustrates the findings of the reliability analysis, as well as the assessment of discriminant and divergent validity 
for the psychometric constructs. The reliability analysis was evaluated through the utilization of Cronbach’s alpha 
coefficient and McDonald’s omega. The assessment of construct validity involved the examination of model fit statistics 
and the average variance extracted index (AVE). The results of the study demonstrated a satisfactory degree of reliability 
and validity to the SCS, ERQ, PRBT, PSQI, and PANAS-X scales.

Descriptive and Bivariate Correlation Analysis of the Variables
All variables in the study exhibited a normal distribution, as evidenced by the skewness and kurtosis values falling within 
the range of −1 to +1. To attenuate the impact of outliers on analytical procedures, we substituted any values exceeding 3 
standard deviations above the mean of the group with a value equivalent to the group mean incremented by 3 standard 
deviations. The current study provides a tabular presentation of descriptive statistics and the correlations observed among 
all study variables under investigation in Table 5. The findings of the study demonstrated a positive correlation between 
SC, positive affect, cognitive reappraisal, and age. On the contrary, SC exhibited a negative correlation with negative 
affect and PRBT. Likewise, the findings demonstrate a positive correlation between cognitive reappraisal and positive 
affect while uncovering a negative correlation between negative affect and PRBT. The study found a significant 
association between positive affect and reduced levels of negative affect and PRBT, as well as a positive correlation 
with age. Conversely, negative affect demonstrated a positive link with increased PRBT, particularly among younger 
individuals. The findings of this study demonstrate a negative correlation between PRBT and age.

Table 4 Dicriminant validity, Reliablity, and Construct Validity Analysis results (Survey II)

SCS ERQ PRBT ISI PANAS-X Cut off

Basement effect 3.6% 2.6% 1.7% 3.2% 2.5%, 2.9% <15%

Ceiling effect 3.5% 2.1% 2.1% 3.7% 3.0%, 3.3% <15%
McDonald’s omega 0.88 0.84 0.91 0.90 0.90, 0.90 ≥0.7

Cronbach’s alpha 0.90 0.89 0.92 0.92 0.90,0.89 ≥0.7

Ferguson’s delta 0.91 0.90 0.93 0.94 0.91,0.90 ≥0.9
χ2/df 1.85 1.96 2.23 2.58 1.54, 1.94 <3

CFI 0.97 0.97 0.94 0.97 0.93, 0.92 ≥0.95

TLI 0.95 0.96 0.93 0.96 0.94, 0.94 ≥0.95
RMSEA 0.05 0.05 0.04 0.05 0.05, 0.03 <0.08

SRMR 0.04 0.04 0.04 0.04 0.04, 0.05 <0.08

AVE 0.58 0.55 0.60 0.60 0.61, 0.65 >0.5

Abbreviations: df, degrees of freedom; CFI, comparative fit index; TLI, Tucker-Lewis index; RMSEA, root mean square error of 
approximation; SRMR, standardized root mean squared residual; AVE, average variance extracted.

Table 5 Bivariate Correlations Among SC, Cognitive Reappraisal, Positive/Negative Affect, and PRBT (Survey II)

Mean ± SD 1 2 3 4 5 6 7

1 SC 4.29 (0.70)
2 Cognitive reappraisal 5.56 (1.05) 0.38
3 Positive affect 5.36 (1.13) 0.35 0.31
4 Negative affect 4.13 (1.10) 0.37 −0.24 −0.32
5 PRBT 4.47 (0.89) 0.23 0.14 −0.16 0.18
6 Age (years) 16.48 (7.64) 0.17 0.10 0.10 −0.20 −0.29
7 Gender (“1” coded as men) 0.28 (0.31) 0.09 −0.11 0.03 0.08 0.01 −0.05

Note: Bold indicates significance at <0.05, <0.01, and <0.001.
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Multivariate Analysis of the Effects of SC on PRBT Through Cognitive Reappraisal and 
Negative Affect
Table 6 depicts the outcomes of the path model analysis examining the impact of SC on PRBT, mediated by cognitive 
reappraisal and negative affect (Survey II). According to the statistics, the path model was able to explain 15% of the 
variability in PRBT. In addition, cognitive reappraisal and negative affect were significant predictors, accounting for 
21.0% and 24.0% of the variability, respectively, in PRBT. Conversely, positive affect accounted for 19.0% of the 
variability in PRBT. After controlling for the confounding variables of age and gender, it was found that SC exhibited 
a significant and positive correlation with reappraisal. Additionally, SC was associated with elevated levels of positive 
affect and decreased levels of negative affect. The findings also indicate a significant negative correlation between SC 
and PRBT. The cognitive reappraisal measure was found to be positively correlated with heightened levels of positive 
affect and negatively correlated with reduced levels of negative affect. The study findings indicated that there was no 
significant correlation between positive affect and the tendency to procrastinate at bedtime. However, it was observed 
that individuals experiencing negative affect exhibited a higher tendency to engage in PRBT. In regards to indirect 
impacts, the attribute of SC exhibited notable and adverse indirect connections with PRBT, mediated by the cognitive 
strategy of reappraisal and the experience of negative affect. Following the suggestions put forth by Simmons et al,52 

path analysis was conducted without incorporating any covariates into the model, resulting in insignificant disparities in 
the findings.

Discussion
In two empirical investigations, individuals with elevated levels of SC exhibited greater levels of positive affect while 
concurrently demonstrating decreased levels of negative affect. Moreover, these individuals demonstrated a decreased 
tendency to engage in procrastination behaviors specifically concerning bedtime activities. In general, the results 
exhibited congruity with our hypothesized perspective on emotion regulation. It was observed that individuals who 
displayed higher levels of SC manifested a reduced tendency to engage in delaying bedtime activities, primarily due to 
lower levels of negative affect. However, it is noteworthy that heightened positive affect did not demonstrate a significant 
influence on PRBT among these self-compassionate individuals. Significantly, the path analysis conducted in Survey II 
revealed that the impact of SC on PRBT is mediated, to some extent, by the utilization of cognitive reappraisal. Cognitive 
reappraisal is recognized as an adaptive technique for regulating emotions, which in turn is associated with diminished 
levels of negative affect. However, it is noteworthy that the significant relationship between SC and not staying up later 
than intended is not exclusively attributable to the indirect effects mediated by negative affect or the direct effect on 
PRBT. This indicates that there may be additional factors besides possessing an efficient emotion regulation pattern that 
contribute to self-compassionate individuals’ ability to adhere to their intended bedtime.19 The results of our investiga-
tion provide empirical evidence that supports and builds upon existing theoretical perspectives and prior research 
regarding the relationship between SC and health-promoting practices. This study confirmed that SC demonstrates 

Table 6 Multivariate Analysis of the Effects of SC on PRBT Through Cognitive Reappraisal and Negative Affect (Survey II)

Cognitive Reappraisal 
(R2=0.21)

Positive Affect 
(R2=0.19)

Negative Affect 
(R2=0.24)

PRBT  

(R2=0.15)

B (S.E.) β B (S.E.) β B (S.E.) β B (S.E.) β

SC 0.741 (0.064) 0.429 0.706 (0.070) 0.491 −0.702 (0.073) −0.411 −0.361 (0.083) −0.197
Age −0.163 (0.073) −0.119 0.011 (0.084) 0.031 −0.021 (0.011) −0.106 −0.039 (0.053) −0.328

Sex −0.107 (0.041) −0.088 −0.016 (0.141) 0.005 0.063 (0.901) 0.023 0.075 (0.002) 0.033

Cognitive reappraisal 0.382 (0.07) 0.178 −0.203 (0.062) −0.187 −0.043 (0.069) −0.082
Positive affect −0.073 (0.047) −0.135

Negative affect −0.105 (0.022) 0.169

Notes: Bold indicates significance at <0.05. Composite effect of self-compassion→PRBT (unadjusted β= −0.403; 95% Confidence Interval: −0.512, −0.137). B: 
Unstandardized regression coefficient. Β: Standardized regression coefficient. S.E.: Standard Error.
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a significant association with reduced instances of PRBT, which is deemed a crucial behavior in sleep. This study 
contributes to a growing body of evidence that suggests practicing SC can be advantageous not only for promoting 
significant health-related practices but also for mitigating behaviors that undermine health.13,15,53 When considering the 
repercussions of delaying bedtime on the duration of sleep and the resulting fatigue experienced throughout the day, as 
well as the potential impact of inadequate sleep on overall health, it can be argued that PRBT manifests as a sleep-related 
behavior that potentially undermines one’s health.26,30,31

It can be inferred from the results of this investigation that the relationship between SC and PRBT is more closely 
linked to the presence of a low negative affect as opposed to a high positive affect. The current discursive debate 
surrounding the underlying framework of the SC concept offers a plausible rationale for the aforementioned result. 
Several scholars have argued that the measurement of SC through the SCS should consider the positive (SC) and negative 
(self-criticism) aspects as distinct and separate constructs, rather than treating them as a singular entity.1,54,55 In a notable 
demonstration, an extensive meta-analysis incorporating eighteen distinct analyses revealed that the negatively rated 
items within the SCS exhibited a more robust association with psychopathology in comparison to the positive items. 
Consequently, this prompted the researchers to propose that the utilization of an overall scale score may exaggerate the 
connections between SC and negative affective disorders.56 An investigation of the factor structure of the SCS using 
twenty distinct samples contrasting six-factor, one-factor, and bi-factor modeling revealed that bi-factor modeling had 
poor fit in all samples, while single-factor modeling predicted 95% of the item variability.57 Conversely, it is plausible to 
posit that the correlation between SC and PRBT is elucidated more by theoretical grounds related to emotion regulation, 
as opposed to empirical grounds concerning the validity of the scale. This substantiates the premise that negative affect, 
rather than positive affect, serves as an explanatory factor in elucidating the stated relationship.

Prior investigations have explored the extent to which SC may be linked to health-related practices, considering the 
presence of positive and negative affect. These findings imply a potential association between SC and effective management 
of emotions that promote well-being.13,25 This study is the first of its kind to explore the relationship between emotion 
regulation, and the positive affective states that connect SC with health-related practices. Cognitive reappraisal entails the act 
of interpreting a situation that has the potential to evoke emotions in a manner that alters its emotional influence.23 From an 
emotional regulation standpoint, the present findings correlate with the concept that individuals characterized by SC engage in 
the cognitive reappraisal of difficulties and possible stress-inducing factors as less distressing and unpleasant. Thus, they 
effectively diminish their negative emotional responses.19 Consequently, the aforementioned outcome may diminish the 
necessity to partake in delaying bedtime as a strategy to rectify negative affect.

The existing study further enhances our comprehension of PRBT through its integration within the framework of emotion 
regulation, specifically focusing on the cognitive reappraisal strategy. Examining the results from an alternative perspective, it 
is observed that individuals with lower levels of SC demonstrate reduced utilization of cognitive reappraisal, thereby 
experiencing elevated levels of negative mood. Furthermore, they exhibit an increased tendency to engage in PRBT. This 
evidence lends some credence to the notion that PRBT may fulfill a role in regulating mood. A prior investigation has 
demonstrated that participation in entertaining pursuits, such as the observation of amusing feline videos, exhibits a hedonistic 
propensity, characterized by the restoration of affirmative emotional states and the provision of alleviation from stress. 
However, when the underlying reason for engaging in such behavior is to evade imperative responsibilities, such as adhering 
to a disciplined sleep schedule, it is plausible that sentiments of culpability will supplant those of pleasurable gratification.58 

From this perspective, the act of delaying bedtime can be construed as a transitory method of managing one’s emotions, 
comparable to the broader concept of procrastination, ultimately resulting in negative implications for one’s health.13,32

In light of the persistent statistical significance of self-compassion’s direct impact, our research further suggests that 
individuals who possess higher levels of SC exhibit a decreased propensity to PRBT due to factors unrelated to affective 
conditions and the regulation of emotions. One possible manifestation of self-kindness and ensuring adequate sleep is the 
conscientious act of PRBT. Studies examining the concept of mindfulness, which is a key element in SC, also propose that 
the efficacy of sleep regulation may elucidate the observed direct impacts. In an empirical investigation conducted on 
undergraduate students, the practice of mindfulness exhibited a significant correlation with various patterns of healthful 
sleep-regulating conducts and measures. This includes a reduction in pre-sleep arousal.59 Likewise, individuals who 
exhibit SC may possess superior skills in effectively preparing themselves to attain a restful night’s sleep. This may 
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involve the intentional avoidance of interactions with potential distractions to prevent indulging in PRBT. Additional 
research is warranted to investigate alternative explanations, including those beyond the scope of the current study, to 
obtain a comprehensive understanding of the factors underlying the propensity of self-compassionate individuals to 
refrain from engaging in PRBT.

There is a mounting body of empirical research advocating that SC could be augmented via deliberate guidance and 
targeted interventions.16 These approaches have exhibited effectiveness in mitigating deleterious health risk behaviors, 
including but not limited to binge eating,60 tobacco use,53 consuming alcohol,61 and other detrimental conduct.11 Despite 
the seemingly insignificant extent to which SC elucidates the variance in PRBT, as observed in both investigations, it can 
be considered comparable to prior research wherein SC accounted for approximately 6% of the variability in a composite 
measure incorporating various health-related practices, such as sleep patterns.13 Previous studies have established the 
clinical significance of modest alterations in SC, which have proven efficacious in mitigating detrimental health practices 
such as alcohol consumption and tobacco smoking.53 In light of the aforementioned statistics, the present research 
outcomes offer initial indications supporting the notion that fostering SC in reaction to the everyday stressors and 
disappointments that may undermine one’s emotional state and perpetuate the tendency to delay sleep could potentially 
serve as an effective method for decreasing this deleterious sleep-related conduct.

Limitations and Future Directions
We need to take several limitations into account when interpreting the results of this study. First, the sole emphasis in the 
present investigation was placed on examining cognitive reappraisal. Based on the available cross-sectional nature of the data, 
the suggested causal relationships between SC and affect cognitive reappraisal, and PRBT cannot be definitively validated. 
Considering the constraints inherent in our research design, there exists the potential for individuals experiencing sleep 
deprivation to encounter challenges with cultivating SC and may instead demonstrate a tendency towards self-criticism. 
Furthermore, it is noteworthy that the association between emotion regulation and sleeping patterns can exhibit a reciprocating 
and mutually enhancing nature. This implies that there may exist more intricate connections between emotion regulation and 
the act of delaying bedtime than those originally posited in the present investigation. Therefore, it is highly recommended that 
further investigations be conducted to thoroughly examine our model utilizing empirical and/or observational data to establish 
the chronological cause-effect relationship proposed by our model. The present investigation is subject to an important 
limitation, ie, the disproportionate representation of female participants. This discrepancy may have introduced bias or 
discrimination that influenced the findings of the study. Besides, the convenience sampling choice may not be representative 
of the broader population along with a higher risk of bias and low representativeness. However, this choice has been made due 
to constraints on time, budget, and access to the population of interest. So, we emphasize the need for future investigations that 
use more rigorous sampling methods to confirm or extend the findings of our research.

Several additional concerns stemming from the longitudinal approach of our research encompass the reliance on 
retrospective self-reported information of PRBT, as well as the evaluation of affect at a solitary and static timeframe, 
rather than immediately preceding the occurrence of PRBT conduct. This particular perspective may be perceived as 
suboptimal in evaluating the suggested contributions of affect (positive/negative) and emotion regulation in the associa-
tions between SC and procrastinating in going to bed. Nonetheless, a premise supposition rooted in prior scholarly 
investigations posits that affective states are reasonably steadfast assets that either pose a potential threat or provide 
fortitude for the self-monitoring and management of health-related conducts.4,25 Thus, one could argue that the single 
assessment of affect in both studies was primarily indicative of long-lasting affective conditions related to SC. Additional 
research is warranted to acquire a more in-depth insight into the significance of SC in addressing everyday difficulties, as 
well as the impact of emotional responses on mitigating the tendency to procrastinate before bedtime.

Conclusion
The findings offer innovative empirical evidence indicating a negative correlation between SC and the proclivity to 
procrastinate in bed. This relationship is partly explained by the utilization of cognitive reappraisal, an effective strategy in 
regulating emotions known for its capability to attenuate negative affect. This mood regulation approach related to PRBT offers 
a novel framework for comprehending and effectively addressing the adverse health consequences associated with this 
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behavior. Previous research on the origins of PRBT has predominantly relied on observational approaches rather than analytical 
ones, thus rendering this new approach an invaluable opportunity for further investigation and intervention. Additional 
empirical investigations are indispensable to gain further understanding regarding the prospective benefits of adopting SC and 
mindfulness as buffering mechanisms for effectively managing daily stressors. Particularly, investigating how these adaptive 
responses can facilitate individuals in deterring engagement in enjoyable distractions and subsequently aid in adhering to 
consistent bedtimes.
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