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ABSTRACT 1 

Objectives The study examined the relationship between self-compassion and sleep quality. We 2 

also investigated whether the relationship was mediated by brooding, perceived stress, sleep 3 

hygiene, and anxiety about sleep and whether self-compassion was associated with anxiety, 4 

depression, and mental well-being indirectly through sleep quality.  5 

Methods A sample of 468 adults completed measures of demographics, health, sleep quality, self-6 

compassion, predisposing (arousability, brooding, perfectionism, interpersonal problems), 7 

precipitating (perceived stress, presence of life-changing events) and perpetuating (sleep hygiene, 8 

anxiety about sleep) factors of insomnia, depression, anxiety and mental well-being. 9 

Results The results of the hierarchical multiple regression analysis revealed that low self-10 

compassion was significantly associated with poorer sleep quality when controlling for socio-11 

demographic variables, health-related factors and predisposing factors of insomnia. The 12 

association, however, became non-significant when precipitating and perpetuating factors of 13 

insomnia were added to the model. Structural equation modelling showed that the relationship 14 

between self-compassion and sleep quality was mediated by anxiety about sleep and through 15 

sequential mediations involving anxiety about sleep and then sleep hygiene; or anxiety about sleep, 16 

perceived stress and then sleep hygiene; or perceived stress and then sleep hygiene. Poor sleep in 17 

turn was associated with anxiety and depression, which had a negative effect on mental well-being.  18 

Conclusions This study provided cross-sectional evidence that low self-compassion is a potential 19 

risk factor for poor sleep quality, and consequently, poor mental well-being.  These findings 20 

provide insights into possible mechanisms underlying the relationship between self-compassion 21 

and sleep quality that could inform etiological models of insomnia. 22 

Keywords: sleep quality; self-compassion; sleep hygiene; anxiety about sleep; stress; insomnia 23 

 24 

 25 

 26 

 27 

 28 
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INTRODUCTION 29 

Previous studies have identified a number of risk factors for insomnia including socio-30 

demographic factors (e.g., personal and family history of insomnia), poor physical (e.g., pain, 31 

problems with kidney/bladder) and mental (e.g., anxiety and depression symptoms) health, 32 

personality traits (e.g., arousability, perfectionism), high number of negative life events, and 33 

overconsumption of stimulants such as caffeine (LeBlanc et al., 2009; Singareddy et al., 2012). In 34 

contrast, research into positive protective factors that promote good sleep quality have only 35 

renewed its momentum (Buysse, 2014; Tanaka & Tamura, 2016) following the early work on sleep 36 

hygiene and relaxation strategies (Hauri, 1991). For example, recent studies have shown that 37 

interventions that help individuals to cultivate mindfulness (i.e., the non-judgmental awareness of 38 

the present moment) improve sleep quality (Gong et al., 2016; Kanen et al., 2015) via reduction 39 

of stress and intrusive thoughts (Winbush et al., 2007).  40 

 41 

Other studies (Brown et al., 2020; Butz & Stahlberg, 2020) have highlighted the potential 42 

beneficial role of self-compassion in enhancing sleep quality. Self-compassion is defined as the 43 

tendency to be kind towards oneself in hard times, and has strong associations with adaptive 44 

psychological functioning, such as increased happiness, and decreased anxiety and depression 45 

(Neff & Germer, 2013). According to Neff and colleagues (Germer & Neff, 2013; Neff & Dahm, 46 

2015), self-compassion has three components: self-kindness, sense of common humanity and 47 

mindfulness. Self-kindness is the opposite of self-judgment and represents the tendency to be more 48 

understanding, caring and warm towards oneself. The sense of common humanity refers to being 49 

able to recognise that all people are prone to failing and making mistakes. Mindfulness involves 50 

the awareness and acceptance of negative feelings without avoiding or overidentifying with them. 51 

While some researchers consider self-compassion as a stable trait that has origins in early 52 
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childhood experiences (Neff & Dahm, 2015), it has been shown in recent experiments that the 53 

level of self-compassion can be enhanced with well-designed interventions (Neff & Germer, 54 

2013).  55 

 56 

The positive relationship between self-compassion and sleep quality has been noted in a number 57 

of studies (r =0.30-0.32) (Brown et al., 2020; Butz & Stahlberg, 2020), but it is not clear whether 58 

it holds when controlling for the effect of other identified factors of insomnia. For example, 59 

according to the widely accepted 3-P model of insomnia (Spielman et al., 1987) that factors 60 

contributing to insomnia can be broadly categorised into “predisposing”, “precipitating” and 61 

“perpetuating”.  Predisposing factors include traits that can make individual vulnerable to 62 

insomnia, such as genetics, physiological hyperarousal, tendencies to worry or ruminate (Gehrman 63 

et al., 2012), maladaptive perfectionism (Azevedo et al., 2010), and interpersonal problems (e.g., 64 

interpersonal sensitivity) (Lundh et al., 1995). These factors do not generate chronic insomnia but 65 

may increase the likelihood for its occurrence (Gehrman et al., 2012). Precipitating factors include 66 

factors and events that trigger acute insomnia, such as physiological stressors (e.g., illness), 67 

environmental, or psychological stressors (Spielman et al., 1987). Perpetuating factors include 68 

maladaptive coping behaviours and cognitions that maintain insomnia, such as the practice of 69 

staying in bed although not sleeping (Gehrman et al., 2012; Spielman et al., 1987), sleep-related 70 

anxiety (Harvey et al., 2005), or poor sleep hygiene practices such as excessive caffeine before 71 

bed (Yang et al., 2010). There is a possibility that one of the abovementioned factors or even a 72 

combination of several factors, common to both self-compassion and sleep quality, might fully or 73 

partially account for their relationship. For example, both the lack of self-compassion and insomnia 74 

are often associated with maladaptive perfectionism, especially concern over mistakes (Mosewich 75 

et al., 2013; Neff, 2003; C. W. Ong et al., 2019), which could then explain why lower self-76 
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compassion is related to worse sleep quality. To test this possibility, we need to determine whether 77 

the association between self-compassion and sleep would remain significant when the 78 

abovementioned factors of insomnia are controlled for.  79 

 80 

Further, there is much to be learned about the underlying mechanisms of the relationship between 81 

self-compassion and sleep quality, if such an association exists. Past research has suggested that 82 

self-compassion is negatively correlated with both anxiety and maladaptive perfectionism (Neff, 83 

2003; Neff & Germer, 2013) and may improve sleep quality via reduced rumination (Butz & 84 

Stahlberg, 2018) and perceived stress (Hu et al., 2018). As such, it is plausible that - in the face of 85 

stress and adversity (including sleeplessness) - people with higher levels of self-compassion are 86 

less absorbed with self-critical thoughts, and hence - would experience less sleep-related anxiety 87 

and sleep-interfering cognitive arousal that perpetuate the cycle of stress and insomnia. Previous 88 

research has also shown that those who are high in self-compassion tend to go to bed on time 89 

(Sirois et al., 2018) and practise health-promoting behaviour such as exercising or taking time to 90 

relax (Sirois et al., 2015). It is therefore also plausible that self-compassion contributes to better 91 

sleep quality by promoting good sleep hygiene. In view of these findings and possibilities, two key 92 

research questions need to be answered to clarify the role of self-compassion in poor sleep quality. 93 

First, is self-compassion an independent risk factor of poor sleep quality, and if so, should it be 94 

considered as a predisposing or a perpetuating factor? Second, is the association of self-95 

compassion on sleep quality direct or indirect, and what are the potential mechanisms that might 96 

mediate the self-compassion-sleep quality relationship? Identifying potential mediators would 97 

help to design future studies investigating the role of self-compassion in the improvement of sleep 98 

quality. 99 

 100 
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To address these gaps in the literature, we conducted an online survey in which self-compassion, 101 

sleep quality, and predisposing, precipitating and perpetuating factors of insomnia were 102 

simultaneously assessed. To maximise generalisability of the findings, we recruited adult 103 

participants from different sections of the age spectrum. The primary aim of the study was to 104 

examine the relationship between self-compassion and sleep quality in the presence of other 105 

identified 3-P factors of insomnia. The 3-P theoretical model is widely accepted as a theoretical 106 

framework summarising the aetiology of insomnia (Perlis et al., 2011) and for this reason was 107 

chosen in our study as a conceptual framework for organising variables. In selecting factors, we 108 

prioritised variables that as self-compassion are relatively changeable in treatment (Egan & 109 

Shafran, 2017; Hofmann et al., 2012; McFarquhar et al., 2018; McIntyre et al., 2019; Tang & 110 

Harvey, 2004; van der Zweerde et al., 2019; Watkins & Roberts, 2020). The second aim of the 111 

study was to test the roles of brooding, sleep hygiene, and anxiety about sleep in mediating the 112 

association between self-compassion and sleep quality. We included brooding (i.e. self-critical 113 

moody pondering) as a mediator, since it was recognised as the more maladaptive component of 114 

rumination than reflective rumination (i.e., active examination of one's emotions) (Moulds et al., 115 

2007). Considering the previously established associations of self-compassion and insomnia with 116 

anxiety, depression, and mental well-being, we also investigated, as the third aim of the study, 117 

self-compassion as both a direct predictor of mental well-being and emotional distress and an 118 

indirect predictor via sleep quality. Specifically, our hypotheses were: 119 

 120 

H1. Higher self-compassion is significantly and positively associated with better sleep quality in 121 

the presence of predisposing (arousability, perfectionism, brooding, interpersonal problems), 122 

precipitating (stress, life-changing events) and perpetuating (poor sleep hygiene, anxiety about 123 

sleep) factors of insomnia. 124 
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H2. Lower brooding, perceived stress, sleep hygiene, and anxiety about sleep mediate the positive 125 

relationship between self-compassion and sleep quality. 126 

H3. Higher self-compassion is directly as well as indirectly via sleep quality associated with better 127 

mental well-being, and lower depression and anxiety. 128 

 129 

METHODS 130 

Participants 131 

Five hundred individuals completed the online survey. As part of our data preparation, we 132 

excluded individuals who (a) reported being pregnant (n = 2), (b) did not complete all of the PSQI 133 

items (n = 2) or items with categorical responses (n = 21) or (c) had missing data of > 30% (n = 134 

1). Six multivariate outliers (a combination of unusual scores on all study variables) above 3 SD 135 

from the mean were identified and removed. The final sample for data analysis comprised 468 136 

participants (188 males; 278 females; 2 non-binaries; M age = 39.0 years; SD = 19.4; range 18 to 137 

85 years). Participants were recruited via a university research participant recruitment platform, 138 

an electronic research panel of older adults and placing an advert on social media. Inclusion criteria 139 

were that participants should be at least 18 years old and English-speaking. Participants were 140 

reimbursed a £5 eGift Vouchers for taking part in the study.  141 

 142 

Procedure 143 

Data were collected between May and July 2019. The online questionnaire was hosted via 144 

Qualtrics (www.qualtrics.com). Participants could directly assess the questionnaire using a link 145 

provided in recruitment advert, after providing informed consent.  146 

 147 

Measures 148 
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 149 

Demographic and health-related information 150 

The section of the questionnaire asked for voluntary information on age, gender, ethnicity, highest 151 

educational qualification, employment, and marital status. Participants were asked to provide 152 

health-related information by indicating their perceived health and pregnancy status if applicable, 153 

history of sleep disorders, as well as the use of sleep and other medications that can affect sleep. 154 

Additionally, participants were asked to provide ratings on physical pain severity and interference 155 

in the last 24 hours using the 9-item Brief Pain Inventory Short Form (BPI-SF; Cleeland, 1989). 156 

The total score on each pain scale ranges from 0 to 10, with higher scores representing higher 157 

levels of pain severity/interference. 158 

 159 

Outcome variables 160 

 161 

Sleep Quality  162 

The Pittsburgh Sleep Quality Index (PSQI) was used to asses sleep quality in the past month 163 

(Buysse et al., 1989). The tool consists of the seven subscales: duration of sleep, sleep latency, 164 

sleep disturbance, daytime dysfunction due to sleepiness, sleep efficiency, subjective sleep quality, 165 

use of sleep medication. The sum of all seven subscales forms the total score ranging from 0 to 21 166 

with higher scores indicating worse sleep quality. As recommended, we used a global score of >5 167 

as a cut-off for poor sleep quality (Buysse et al., 1989).  168 

 169 

Depression and Anxiety 170 

Anxiety and depression were measured respectively with the Patient-Reported Outcomes 171 

Measurement Information System (PROMIS) Emotional Distress-Anxiety Short Form and the 172 
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PROMIS Emotional Distress-Depression Short Form (Cella et al., 2019). Participants were asked 173 

to assess their feelings/symptoms over the past week. Each form has four items, giving a score 174 

range of 8-20. Higher scores are indicative of higher levels of anxiety or depression. 175 

 176 

Mental Well-being 177 

The 7-item short Warwick-Edinburgh Mental Well-being Scale (sWEMWBS; Stewart-Brown et 178 

al., 2009) was used to measure mental well-being. Participants were asked to rate the extent to 179 

each statement describes their experience over the previous two weeks. The total score ranges from 180 

7 to 35, with higher scores representing higher levels of mental well-being. 181 

 182 

Predictors 183 

 184 

Measures of predisposing factors of insomnia 185 

 186 

Self-compassion 187 

The 26-item Self-Compassion Scale (SCS; Neff, 2003) was used to assess six sub-components of 188 

self-compassion: self-kindness, self-judgment, common humanity, isolation, mindfulness, and 189 

over-identification. The SCS score is the average of the six subscales scores and ranges from 1 to 190 

5, with higher scores indicating higher levels of self-compassion. 191 

  192 

Arousability   193 

The Arousal Predisposition Scale (APS; Coren, 1988) has 12 items to assess one’s predisposition 194 

toward cognitive hyperarousal. The total score ranges from 12 to 60, with higher scores indicating 195 

greater arousability. 196 
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 197 

Brooding 198 

Brooding (self-critical moody pondering) was measured using the 5-item Brooding subscale of 199 

Ruminative Responses Scale (RRS; Treynor et al., 2003). The total score ranges from 5 to 20, with 200 

higher scores representing higher tendency of brooding.  201 

 202 

Perfectionism 203 

The 8-item Short Almost Perfect Scale (SAPS; Rice et al., 2014) was used to assess two key 204 

dimensions of perfectionism: Standards (high personal performance expectations) and 205 

Discrepancy (concerns about the discrepancy between personal standards and one’s evaluation of 206 

performance). The total score for each subscale ranges from low perfectionism (4) to high 207 

perfectionism (28).  208 

 209 

Interpersonal Problems 210 

The Inventory of Interpersonal Problems-C-IRT (IIP-C-IRT; Sodano & Tracey, 2011) is a 32-item 211 

instrument used to measure different types of interpersonal problem behaviour (Domineering-212 

Controlling; Vindictive-Self-Centered; Cold-Distant; Socially Inhibited; Nonassertive; Overly 213 

Accommodating; Self-Sacrificing; Intrusive-Needy). The average score of 32 items ranges from 0 214 

to 4, with higher average scores indicating a greater likelihood of interpersonal problems.  215 

 216 

Measures of precipitating factors of insomnia 217 

 218 

Perceived Stress 219 
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The Perceived Stress Scale (PSS; S. Cohen et al., 1983) is a 10-item questionnaire used to measure 220 

the level of stress in the last month. Total score ranges from 0 to 40, with higher scores indicating 221 

higher levels of perceived stress.  222 

 223 

Presence of Life-changing Events 224 

The Social Readjustment Rating Scale (SRRS; Holmes & Rahe, 1967) contains a list of 43 events, 225 

commonly perceived as stressful. Participants were asked to check any major life events that they 226 

had experienced in the past 12 months. Each event listed has a certain value, which is summed to 227 

give a total score from 0 to more than 300, with higher scores indicating significant life changes. 228 

In this study, most participants did not indicate the frequency of events checked, and therefore 229 

instead of using the total score, we simply coded the presence (1) or absence (0) of life-changing 230 

event(s) in the past 12 months. 231 

 232 

Measures of perpetuating factors of insomnia 233 

 234 

Sleep Hygiene 235 

The Sleep Hygiene Index (SHI; Mastin et al., 2006) consists of 13 items and assess the practice of 236 

sleep hygiene behaviours. A total score for the SHI ranges from 0 to 52, with higher scores 237 

representing poorer sleep hygiene.   238 

 239 

Anxiety about Sleep 240 

Participants completed Anxiety and Preoccupation about Sleep Questionnaire (APSQ; Tang & 241 

Harvey, 2004), which assesses worry in insomnia. The scale has 10 items and each item is rated 242 

for the extent to which they apply to the participants’ experience in the past month. The total score 243 
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ranges from 10 to 100, with higher scores representing greater anxiety and preoccupation about 244 

sleep. 245 

 246 

Statistical analysis 247 

There were <5% missing responses; mean/median substitution was performed (Hair, 2014). For 248 

performed correlational analyses we used p-value <.05 to determine statistical significance; 249 

Cohen’s (J. Cohen, 1988) criteria to determine strength of the correlation (weak: 0.1<r<0.3.; 250 

medium: 0.3<r<0.5; strong: r>0.5). Internal consistency reliability (Cronbach's α) of all measures 251 

was found to be acceptable to high (see supplementary information file, Appendix 3).  252 

 253 

To test hypothesis 1, we performed a hierarchical multiple regression analysis, which had a model 254 

structure informed by the 3-P model of insomnia (Spielman et al., 1987). Predictor variables were 255 

added to the regression equation in steps of five blocks. Demographic variables were all entered 256 

into Block 1, creating Model 1. This was followed by Block 2 adding health-related variables 257 

(Model 2). Blocks 3, 4 and 5 included variables that constituted predisposing, precipitating and 258 

perpetuating factors respectively (forming Models 3, 4 and 5). To address multicollinearity we 259 

excluded variables with variance inflation factor (VIF) more than 3 (Hair, 2014).  260 

 261 

Finally, we used structural equation modelling (SEM) with maximum likelihood estimation using 262 

IBM SPSS AMOS statistical package (version 26) to test hypothesis 2. We used only those 263 

hypothesized mediating variables that were significant predictors of sleep quality in the 264 

hierarchical multiple regression analysis. These mediating variables were entered simultaneously 265 

to account the presence of one another. SEM was also performed to test hypothesis 3. We used a 266 

bootstrapping method with 5000 resamples and 95% bias-corrected confidence intervals. To assess 267 
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model fit, we used the following indices and cut-off criteria: an RMSEA value of .05 or below, 268 

TLI and CFI of .95 and more indicate a good fit; an RMSEA of .08 or less, CFI and TLI of .90 or 269 

above are considered as indicators of an acceptable model fit (Keith, 2015; Schumacker & Lomax, 270 

2010). Chi-square test statistic was reported, but not used in assessing model fit, because it is 271 

highly sensitive to sample size (Keith, 2015). We followed the two-step method (Hatcher, 2013), 272 

in which the measurement model should demonstrate a good fit to the data, before the structural 273 

model is tested. Multicollinearity was addressed by excluding the variables concerned if a 274 

correlation between them exceeds r=±80 (Hatcher, 2013). When testing the structural model, a 275 

parceling of items was performed to control the inflated measurement errors due to multiple items 276 

for the latent variables and to reduce the model complexity by increasing the sample size to per 277 

parameter ratio (Matsunaga, 2008). We followed the algorithm described by Russel (1998) and 278 

developed parcels by summing individual items. For each latent variables, three parcels were 279 

created as per recommendations (Matsunaga, 2008; Russell et al., 1998). . The internal reliability 280 

of the latent factors was calculated and was found to be acceptable (see supplementary information 281 

file, Appendix 4). Specific indirect effects were identified using Gaskin’s plugin (Gaskin, 2016). 282 

 283 

RESULTS 284 

Participant characteristics 285 

Characteristics of the final sample are provided in the supplementary information file (Appendix 286 

1). Our sample comprised participants ranging from 18 to 85 years of age, but with a greater 287 

proportion of adults of young age (18-29 years) and people with female gender compared to other 288 

age and gender groups. Most participants indicated having White ethnic background, with smaller 289 

proportions of individuals with Asian, Black and Mixed-race ethnicity. Over half of participants 290 

had a university degree. About one-quarter of all participants were employed, married or in a civil 291 
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partnership. Most participants identified themselves as having good health. The majority neither 292 

had a history of diagnosed sleep disorder nor were taking sleep tablets or other medications that 293 

could affect sleep. The ratio of people with good sleep quality and poor sleep quality based on 294 

their PSQI score (>5 as the cut-off) was 52:48.  295 

 296 

Correlational analyses 297 

The results of correlational analyses are provided in the supplementary information file (Appendix 298 

2). The main variables of interest – self-compassion and poor sleep quality – were negatively and 299 

moderately correlated with each other, r=–.31, p<.001.  300 

 301 

Hierarchical multiple regression analysis  302 

The results of the hierarchical multiple regression analysis are presented in Tables 1 and 2. Pain 303 

interference was dropped due to issues of multicollinearity (VIF=5.44). The assumptions of 304 

independence of observations, linearity, homoscedasticity, and normality were met. 305 

 306 

Model 1 containing six demographic variables accounted for 8% of the variance in sleep quality, 307 

F(6, 461)=6.84, p<.001. Older age, being female, and not having university education were all 308 

significant predictors of worse sleep quality at p < .001. 309 

 310 

Model 2 explained about 37% of the variance in poor sleep quality. The addition of health-related 311 

variables in Block 2 increased the amount of explained variance by roughly 28%, F(11, 312 

456)=23.83, p<.001. Pain severity had the largest standardised multiple regression coefficient in 313 

Model 2, β=.27 [95% CI: .18, .37], p<.001.  314 

 315 
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The addition of predisposing factors (Block 3) and precipitating factors (Block 4) increased the 316 

explanatory power of the models; the 𝑅2 increased by 8% in Model 3, F(17, 450)=21.50, and then 317 

again by 4% in Model 4, F(19, 448)=22.61. In both cases, the increases in 𝑅2 were statistically 318 

significant at p<.001. Self-compassion was a statistically significant predictor of sleep quality in 319 

Model 3, β=–.10 [95% CI: -.20, -.00], p=.042, but no longer in Model 4, β=–.06 [95% CI: -.15, 320 

.03], p=.182. 321 

 322 

In Model 5, the inclusion of perpetuating factors (Block 5) further increased the explanatory power 323 

of the model to 59%, F(21, 446)=30.78, p<.001. 𝑅2 value increased by .10 and this increase was 324 

statistically significant, p<.001. In this final model, the variables of interest (Block 3-5) that were 325 

found to be significant were perceived stress, β=.13 [95% CI: .03, .23], p=.010, poor sleep hygiene, 326 

β=.19 [95% CI: .11, .28], p<.001, and anxiety and preoccupation about sleep, β=.32 [95% CI: .22, 327 

.40], p<.001. The control variables (Block 1-2) that were found to be significant were age, β=.23 328 

[95% CI: .14, .32], p<.001, educational level, β=–.09 [95% CI: -.16, -.03], p=.007, poor perceived 329 

health, β=.09 [95% CI: .02, .17], p=.007, taking sleep medications, β=.14 [95% CI: .06, .23], 330 

p<.001, taking non-sleep medications, β=.08 [95% CI: -.01, .16], p=.022, history of sleep 331 

disorders, β=.11 [95% CI: .02, .19], p=.001, and pain severity, β=.14 [95% CI: .06, .22], p=.001. 332 

Self-compassion remained non-significant in Model 5, β=–.06 [95% CI: -.15, .03], p=.182. This 333 

indicates that the relationship between self-compassion and poor sleep quality is possibly mediated 334 

by the one of precipitating and/or perpetuating factors. 335 

 336 

 337 

 338 

 339 
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Table 1. The Results of Hierarchical Multiple Regression Analysis for Poor Sleep Quality: 340 

coefficients of determination. 341 

    

 F 𝑅2 Δ𝑅2 

Model 1 – Demographic variables 6.84*** .082 .082 

Model 2 – Health-related variables 23.83*** .365 .283 

Model 3 – Predisposing factors 21.50*** .448 .083 

Model 4 – Precipitating factors 22.61*** .490 .041 

Model 5 – Perpetuating factors 30.78*** .592 .102 

*** p < .001. 342 

Note. N = 468. 𝑅2= Percent of variance in the sleep quality accounted for by all variables in the 343 

model. Δ𝑅2 = Increase in the percent of variance accounted for by the variables added at a specific 344 

step. 345 
 346 
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Table 2. The Results of Hierarchical Multiple Regression Analysis for Poor Sleep Quality. 347 

 Model 1 Model 2 Model 3 Model 4 Model 5 

 β (95% CI) p β (95% CI) p β (95% CI) p β (95% CI) p β (95% CI) p 

Block 1           

Age .20 (.11, .30) .000 .09 (-.01, .18) .057 .16 (.07, .26) .000 .17 (.08, .27) .000 .23 (.14, .32) .000 

Gender -.16 (-.24, -.07) .000 -.11 (-.18, -.03) .005 -.08 (-.15, -.01) .037 -.07 (-.13, .00) .070 -.06 (-.12, .01) .072 

Ethnicity .05 (-.04, -.15) .321 .05 (-.03, .13) .243 .03 (-.05, .11) .512 -.02 (-.10, .06) .581 -.04 (-.11, .03) .310 

Educational level 

(university degree) 

-.16 (-.26, -.07) .001 -.13 (-.21, -.06) .001 -.10 (-.00, -.00) .007 -.10 (-.17, -.03) .005 -.09 (-.16, -.03) .007 

Employment status 

(unemployment) 

-.03 (-.13, -.08) .570 -.06 (-.15, .03) .174 -.06 (-.18, -.03) .144 -.05 (-.13, .04) .230 -.07 (-.14, .01) .068 

Marital status (having 

partner) 

.00 (-.12, .11) .996 -.03 (-.14, .06) .458 -.00 (-.10, -.09) .926 .02 (-.08, .11) .688 .02 (-.07, .10) .630 

Block 2           

Poor perceived health    .15 (.07, .24) .000 .11 (.03, .20) .004 .09 (.01, .17) .017 .09 (.02, .17) .007 

Taking sleep 

medication 

  .19 (.09, .30) .000 .16 (.06, .26) .000 .16 (.06, .26) .000 .14 (.06, .23) .000 

History of sleep 

disorders 

  .14 (.03, .23) .001 .15 (.04, .24) .000 .15 (.04, .24) .000 .11 (.02, .19) .001 

Taking non-sleep 

medication 

  .14 (.04, .23) .001 .09 (-.01, .18) .023 .07 (-.03, .16) .058 .08 (-.01, .16) .022 

Pain severity   .27 (.18, .37) .000 .21 (.12, .30) .000 .17 (.08, .26) .000 .14 (.06, .22) .000 

Block 3           

Self-compassion      -.10 (-.20, -.00) .042 -.03 (-.13, .07) .508 -.06 (-.15, .03) .182 

Arousability     .20 (.11, .29) .000 .07 (-.03, .17) .175 -.00 (-.10, .09) .957 

Brooding     -.02 (-.12, .10) .781 .01 (-.10, .12) .924 -.02 (-.12, .08) .690 

Perfectionism 

standard 

    -.05 (-.13, .03) .196 -.05 (-.12, .03) .233 -.06 (-.13, .01) .084 

Perfectionism 

discrepancy 

    .02 (-.08, .11) .730 -.02 (-.11, .08) .749 -.02 (-.10, .07) .696 

Interpersonal problems     .09 (-.02, .19) .083 .07 (-.04, .17) .174 .05 (-.05, .14) .302 

Block 4           

Perceived stress       .29 (.20, .39) .000 .13 (.03, .23) .010 

Presence of life-

changing events 

      .04 (-.03, .11) .281 -.04 (-.10, .03) .336 

Block 5           

Poor sleep hygiene         .19 (.11, .28) .000 
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Anxiety and 

preoccupation about 

sleep 

        .32 (.22, .40) .000 

Note. N = 468. β = Standardized multiple regression coefficient (beta weight), 95% CI – 95% confidence interval. Categorisation: Gender, 0-348 
female, 1-male and non-binary; Ethnicity, 0-White, 1-Other (Asian, Black, Mixed); Educational level, 0-without university degree, 1-with 349 

university degree; Employment status, 0-employed/self-employed, 1-other; Marital status, 0-single, 1-married/in partnership; Poor perceived 350 
health – 0-good health, 1-poor health; Taking sleep medication, 0-no, 1-yes; History of sleep disorders, 0-no, 1-yes; Taking non-sleep 351 

medication, 0-no, 1-yes.352 
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Structural equation modelling analysis 353 

The initial measurement model included seven latent factors (self-compassion, anxiety about sleep, 354 

sleep hygiene, perceived stress, sleep quality, emotional distress and mental well-being) and 20 355 

observed variables representing parcels or scales. Given the results of the multiple regression 356 

analysis (see Table 2), brooding was not included in the SEM analyses as it was not a significant 357 

predictor of sleep quality. All latent factors contained three parcels each except for emotional 358 

distress, which had two components and was measured by PROMIS Emotional Distress Anxiety 359 

and Depression scales. Control variables were the demographic and health-related variables that 360 

were statistically significant in the multiple regression analysis. The initial measurement model 361 

test indicated an acceptable fit to the data: χ2 = 723.29, df = 240, χ2/df = 3.01, p < .001, CFI =.94; 362 

TLI =.91; RMSEA =.07 [90% CI: .06, .07]. However, perceived stress had a very high correlation 363 

with emotional distress, r=0.92, p < .001 creating multicollinearity issues. When we excluded 364 

perceived stress factor from the measurement model, the model fit improved as a result: χ2 = 365 

519.01, df = 181, χ2/df = 2.87, p < .001, CFI =.95; TLI =.92; RMSEA =.06 [90% CI: .06, .07]. All 366 

standardised factor loadings were statistically significant and ranged from .69 to .93, Mdn=.84, p 367 

≤ .001. The correlations between latent factors were statistically significant, p ≤ .001. 368 

 369 

To circumvent the issues of multicollinearity, we tested structural models for hypotheses 2 and 3 370 

separately. Model 1 tested the direct effect of self-compassion on sleep quality as well as the 371 

indirect effect via perceived stress, anxiety about sleep, and sleep hygiene. Model 2 tested the 372 

direct effect of self-compassion on two outcome variables of mental well-being and emotional 373 

distress and the indirect effect of self-compassion on two outcome variables via anxiety about 374 

sleep, sleep hygiene and sleep quality. Perceived stress was not included in Model 2 due to its high 375 

correlation with emotional distress. 376 
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 377 

The initial structural Model 1 showed poor fit to the data: χ2 = 813.84, df = 153, χ2/df = 5.32, p < 378 

.001, CFI =.88; TLI =.82; RMSEA =.10 [90% CI: .09, .10]. Based on the SPSS modification 379 

indices we added two additional paths from anxiety about sleep to perceived stress and to sleep 380 

hygiene plus one additional path from perceived stress to sleep hygiene to improve model fit 381 

(Figure 1): χ2 = 477.30, df = 150, χ2/df = 3.18, p < .001, CFI =.94; TLI =.91; RMSEA =.07 [90% 382 

CI: .06, .08]. As can be seen in Figure 1 and Table 3, higher self-compassion significantly and 383 

negatively predicted lower perceived stress, β = −.30, p < .001, lower anxiety about sleep, β = 384 

−.20, p < .001, and poorer sleep quality, β = −.11, p = .032, but not poorer sleep hygiene, β = −.06, 385 

p = .271. The indirect effect of self-compassion on poor sleep quality via anxiety about sleep was 386 

also statistically significant, β =−.07, p < .001, while that via perceived stress or poor sleep hygiene 387 

was not statistically significant (β =−.02, p > .05, and β =−.01, p > .05 respectively).  388 

 389 

Additionally, two of the three mediating paths that involved two sequential mediators were 390 

significant, first via anxiety about sleep and then poor sleep hygiene, β =−.06, p < .01, and second 391 

via perceived stress and then poor sleep hygiene, β =−.14, p < .01. Finally, the mediating path that 392 

involved three sequential mediators was significant; via anxiety about sleep, perceived stress and 393 

then poor sleep hygiene, β =−.10, p < .01. The Model 1 explained 68% of the variance in sleep 394 

quality, p = .005. 395 

 396 

The initial structural Model 2 demonstrated poor fit to the data: χ2 = 710.89, df = 186, χ2/df = 397 

3.82, p < .001, CFI =.92; TLI =.88; RMSEA =.08 [90% CI: .07, .08]. Based on the SPSS 398 

modification indices we added an additional path from anxiety about sleep to sleep hygiene, which 399 

improved model fit (Figure 2): χ2 = 586.83, df = 185, χ2/df = 3.17, p < .001, CFI =.94; TLI =.91; 400 
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RMSEA =.07 [90% CI: .06, .07]. As can be seen in Figure 2 and Table 4, self-compassion 401 

significantly predicted lower anxiety about sleep, β = −.20, p = .001, better sleep hygiene, β = −.21, 402 

p = .001, lower emotional distress, β = −.24, p = .003, and higher mental well-being, β = .41, p = 403 

.002. Direct effect of self-compassion on poor sleep quality was not statistically significant, β = 404 

−.09, p = .076. The indirect effects of self-compassion on poor sleep quality via anxiety about 405 

sleep and via poor sleep hygiene were statistically significant (β =−.07, p < .001, and β =−.08, p < 406 

.001 respectively), as well as via sequential mediation involving these two mediators, β =−.10, p 407 

< .001. The Model 2 explained 86% of the variance in sleep quality, p=.007. 408 

 409 

The indirect effect of self-compassion on emotional distress via poor sleep quality was not 410 

statistically significant, β = −.08, p > .05. Two mediating paths that involved two sequential 411 

mediators were significant, first via anxiety about sleep and then poor sleep quality, β =−.07, p < 412 

.001, and second via poor sleep hygiene and then poor sleep quality, β =−.08, p < .001. One 413 

mediating path that involved three sequential mediators was significant; via anxiety about sleep, 414 

poor sleep hygiene and then poor sleep quality, β =−.10, p < .01. For emotional distress, the 415 

𝑅2=.69, p=.006, which means that model explained 69% of the variance in emotional distress. 416 

 417 

Regarding mental-well-being, only one mediating path was statistically significant, in which self-418 

compassion influenced sleep quality through anxiety about sleep and then sleep hygiene, and sleep 419 

quality in turn influence mental well-being through emotional distress, β =−.10, p < .001. For 420 

mental well-being, the 𝑅2=.64, p=.011, which means that model explained 64% of the variance in 421 

mental well-being. 422 

 423 
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 424 

Figure 1 Model 1 (N=468). Rectangles represents observed variables and ovals represents latent 425 

variables. All values are standardised coefficients, except for values near variables, which are 426 
squared multiple correlations. Error terms of variables are depicted as e1-e19. Control variables 427 

(age, educational level, poor perceived health, taking sleep medication, taking non-sleep 428 
medications, history of sleep disorders, and pain severity) were hidden in the figure for visual 429 
clarity 430 
 431 

 432 
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 433 

Figure 2 Model 2 (N=468). Rectangles represents observed variables and ovals represents latent 434 

variables. All values are standardised coefficients, except for values near variables, which are 435 
squared multiple correlations. Error terms of variables are depicted as e1-e22. Control variables 436 

(age, educational level, poor perceived health, taking sleep medication, taking non-sleep 437 
medications, history of sleep disorders, and pain severity) were hidden in the figure for visual 438 
clarity 439 

 440 

 441 

Table 3. Standardised direct and indirect effects of antecedent variables on consequent variables 442 

for Model 1 in SEM. 443 

 Direct 

effect 

Indirect 

effect  

Self-compassion   

→Perceived stress -.30***  

→Anxiety about sleep -.20***  

→Poor sleep hygiene -.06  

→Poor sleep quality -.11*  

→Perceived stress→Poor sleep quality  -.02 

→Perceived stress→Poor sleep hygiene→Poor sleep quality  -.14** 

→Anxiety about sleep→Poor sleep quality  -.07*** 

→Anxiety about sleep→Perceived stress→Poor sleep quality  -.10 

→Anxiety about sleep→Perceived stress→Poor sleep hygiene→Poor sleep 

quality 

 -.10** 

→Anxiety about sleep→Poor sleep hygiene→Poor sleep quality  -.06** 

→Poor sleep hygiene→Poor sleep quality  -.01 

Perceived stress   

→Poor sleep hygiene .47***  

→Poor sleep quality .05  
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Anxiety about sleep   

→Perceived stress .50**  

→Poor sleep hygiene .29**  

→Poor sleep quality .37***  

Poor sleep hygiene   

→Poor sleep quality .18*  
* p < .05, ** p < .01, *** p < .001 444 

Note. N = 468. SEM = structural equation modelling. 445 

 446 

Table 4. Standardised direct and indirect effects of antecedent variables on consequent variables 447 

for Model 2 in SEM. 448 

 Direct 

effect 

Indirect 

effect  

Self-compassion   

→Anxiety about sleep -.20**  

→Poor sleep hygiene -.21**  

→Poor sleep quality -.09  

→Emotional distress -.24*  

→Mental well-being .41**  

→Perceived stress→Poor sleep quality   

→Anxiety about sleep→Poor sleep quality  -.07*** 

→Anxiety about sleep→Poor sleep quality→Emotional distress  -.07*** 

→Anxiety about sleep→Poor sleep quality→ Mental well-being  -.07 

→Anxiety about sleep→Poor sleep hygiene→Poor sleep quality  -.10*** 

→Anxiety about sleep→Poor sleep hygiene→Poor sleep quality→ 

Emotional distress 

 -.10** 

→Anxiety about sleep→Poor sleep hygiene→Poor sleep quality→Mental 

well-being 

 -.10 

→Anxiety about sleep→Poor sleep hygiene→Poor sleep quality→ 

Emotional distress→Mental well-being 

 -.10*** 

→Poor sleep hygiene→Poor sleep quality  -.08*** 

→Poor sleep hygiene→Poor sleep quality→Emotional distress  -.08*** 

→Poor sleep hygiene→Poor sleep quality→Mental well-being  -.08 

→Poor sleep quality→ Emotional distress  -.08 

→Poor sleep quality→ Mental well-being  -.01 

Anxiety about sleep   

→Poor sleep hygiene .52**  

→Poor sleep quality .37***  

Poor sleep hygiene   

→Poor sleep quality .36**  

Poor sleep quality   

→Emotional distress .83**  

→Mental well-being .14  

Emotional distress   

→Mental well-being -.51***  

* p < .05, ** p < .01, *** p < .001 449 
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Note. N = 468. SEM = structural equation modelling. 450 

 451 

DISCUSSION 452 

The present study extends previous research on the association of self-compassion with sleep 453 

quality by examining the strength of the relationship in the presence of multiple risk factors 454 

featured in the 3-P model of insomnia. Our findings partially support the first hypothesis and 455 

suggest that higher self-compassion is positively associated with better sleep quality, even when 456 

demographics, health and other predisposing factors of insomnia are adjusted for. The self-457 

compassion-sleep quality association, however, became non-significant once several precipitating 458 

and perpetuating factors of insomnia were added to the model. The final model comprised ten 459 

significant predictors and explained a sizeable 59% of the total variance in sleep quality. The 460 

amount of variance explained by the predisposing factors (8.3%; hyperarousability and self-461 

compassion) was modest, but was comparable to the amount of variance explained by 462 

demographic variables (8.2%; age, gender and education) when they were the only predictors of 463 

sleep quality included in the model. 464 

  465 

Our findings also indicate that the self-compassion-sleep quality relationship is both direct and 466 

indirect, with the indirect association manifested through four potential mechanisms: (i) perceived 467 

stress→ poor sleep hygiene, (ii) anxiety about sleep, (iii) anxiety about sleep → perceived stress 468 

→ poor sleep hygiene, and (iv) anxiety about sleep → poor sleep hygiene. With regard to our 469 

second hypothesis, our findings do not support a mediating role of brooding but point to the 470 

importance of perceived stress, anxiety about sleep, and sleep hygiene as valid potential mediators 471 

of the relationship. The first mediating path identified affirms findings reported by Hu and 472 

colleagues (2018) that perceived stress mediates the effect of self-compassion on sleep quality, 473 
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and at the same time brings to light the missing behavioural link that connects perceived stress 474 

with sleep quality, and that is the practice of sleep hygiene. Interestingly, sleep hygiene alone was 475 

not a significant mediator of the self-compassion-sleep quality relationship, even though it was 476 

identified as the final mediator of all sequential mediating paths. Through these sequential 477 

mediating paths, our study offers initial support for the potential mediating role of anxiety about 478 

sleep and suggests a physiological self-soothing effect of self-compassion in reducing threat 479 

responses (Johnson & O’Brien, 2013). These findings are consistent with the idea that self-480 

compassion promotes more accepting thoughts (Leary et al., 2007) and better emotion regulation 481 

(Sirois et al., 2018). Our results also support previous research that has shown that people with 482 

higher self-compassion have more positive than negative automatic thoughts, which in turn, are 483 

associated with lower negative affect including anxiety (Arimitsu & Hofmann, 2015). In the 484 

current analysis, we examined the profile of sleep hygiene practice as a whole and therefore, we 485 

cannot pinpoint which specific sleep hygiene practices are particularly conducive to promoting 486 

sleep quality but it is conceivable that high levels of anxiety about sleep and perceived stress can 487 

transpire into poor sleep hygiene practices, such as going to bed feeling stressed and worrying 488 

while in bed (Mastin et al., 2006). Surprisingly, brooding was not a significant predictor of sleep 489 

quality in our study and therefore, was not examined as a potential mediator of the self-490 

compassion-sleep relationship. Earlier research – both the correlational and experimental  – has 491 

shown rumination as a mediator of the self-compassion-sleep quality relationship in student 492 

samples and as an outcome positively responsive to a one-week self-compassion intervention 493 

offered to patients with major depressive disorder (Butz & Stahlberg, 2018). The discrepant results 494 

may be explained by the methodological differences between two studies and subtle differences in 495 

the nature of these cognitive processes, with brooding being “a passive comparison of one’s current 496 

situation with some unachieved standard” (Treynor et al., 2003, p. 256) and reflection being “a 497 
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purposeful turning inward to engage in cognitive problem solving to alleviate one’s depressive 498 

symptoms”(Treynor et al., 2003, p. 256). Further studies are needed to clarify the role of these 499 

repetitive thinking processes in the relationship between self-compassion and sleep quality. 500 

 501 

Our third hypothesis was that self-compassion would have a direct association with emotional 502 

distress and mental well-being, and an indirect association with emotional distress and mental 503 

well-being through sleep quality. Consistent evidence was there to support a direct association of 504 

self-compassion with both emotional distress and mental well-being, although the magnitude of 505 

the association were small to moderate ranging from .24 to .41. The indirect association of self-506 

compassion with emotional distress and mental well-being was smaller in magnitude (<0.10). The 507 

effect was not solely mediated by sleep quality, but sequentially by multiple variables included in 508 

our analysis involving anxiety about sleep and/or sleep hygiene preceding poor sleep quality. 509 

Emotional distress, in turn, had a strong direct association with mental well-being (.51). These 510 

findings together suggest that self-compassion can have a broader effect on mental well-being in 511 

addition to its influence on sleep quality through reducing anxiety about sleep and poor sleep 512 

hygiene practices. 513 

 514 

Although our analyses were conducted on a non-clinical sample (with 48% reporting a PSQI score 515 

indicative of a clinical sleep disorder; Buysse et al., 1989), our study offers an important starting 516 

point to investigate the link between self-compassion and sleep and its underlying mechanisms. 517 

The next step would be to replicate the current studies in clinical samples and extend it using 518 

longitudinal design. The longitudinal studies will allow us to look at temporal relationships 519 

between self-compassion and sleep quality. Self-compassion can be potentially viewed as a 520 

modifiable risk factor for poor sleep quality and a viable target of treatment if further studies with 521 
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longitudinal and experimental design establish the causality and directionality of the relationship 522 

between self-compassion and sleep quality. However, as opposed to being offered as a stand-alone 523 

intervention, techniques aimed at increasing self-compassion (such as writing a letter to oneself 524 

from the perspective of the close friend, for instance, (Neff & Germer, 2013) could be combined 525 

with recommended strategies in cognitive-behavioural therapy for insomnia (CBT-I) to optimise 526 

outcomes, allowing for more effective changes in processes that are known to be precipitating and 527 

perpetuating insomnia. Self-compassion techniques can also be combined with mindfulness-based 528 

therapy for insomnia (MBTI), which uses combinations of mindfulness meditations and 529 

behavioural strategies for insomnia such as sleep restriction therapy (J. C. Ong et al., 2014).  530 

 531 

This study has several limitations. First, although our SEM was theoretically driven and we found 532 

evidence to support an indirect link from self-compassion to sleep quality through stress, anxiety 533 

about sleep and sleep hygiene, the cross-sectional design of the study precludes us from making 534 

directional inferences. It is also possible that low sleep quality leads to lower self-compassion or 535 

that the two constructs mutually influence each other. Indeed, a post-hoc analysis we conducted 536 

supported the idea that the self-compassion-sleep relationship is bidirectional (see supplementary 537 

information file for results and discussion, Appendix 5). Second, it is possible that there is 538 

underlying third variable that influences both sleep quality and self-compassion, such as emotional 539 

reactivity. Although hypothesised causal linkages in our regression and SEM models were both 540 

theoretically and empirically driven (Butz & Stahlberg, 2018; Hu et al., 2018), prospective 541 

longitudinal studies and controlled experimental studies are required to establish the temporality 542 

and causality of the sleep quality-self-compassion relationship. Another limitation is that using 543 

self-reported measures for sleep quality often increases the possibility of recall and inferential bias 544 

(Harvey & Tang, 2012; Ramlee et al., 2017). The use of objective measures (e.g., 545 
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polysomnography and/or actigraphy) of sleep quality may help minimise this bias. However, 546 

considering that sleep is a multidimensional experience, future studies should consider including 547 

both types of sleep quality measures (objective and subjective). Finally, not all factors from the 3-548 

P model of insomnia (Spielman et al., 1987) were included in the study, because of limitations 549 

related to survey methodology and questionnaire length. Besides, apart from demographic and 550 

health-related variables, we prioritised variables that are amenable to change in treatment. It is also 551 

likely that personality traits such as neuroticism (Gurtman et al., 2014) or internalisation 552 

(Singareddy et al., 2012) would have affected the association between self-compassion and sleep 553 

if included in the model. Future studies should consider including factors not investigated in the 554 

current study. We should also note that although the way the factors were grouped in this study 555 

was based on Spielman and Glovinsky’s conceptualisation (Spielman et al., 1987), it was not 556 

necessarily unequivocal. The 3-P factors are broad conceptual categories and a factor could be 557 

both precipitating and perpetuating depending on the chronicity of presentation. Future studies 558 

may consider the other ways of grouping factors. 559 

 560 

In summary, the current study demonstrates that low self-compassion may serve as a factor that 561 

predisposes people to develop poor sleep quality. We identified anxiety about sleep and poor sleep 562 

hygiene as potential mechanisms mediating this relationship in addition to the mediating role of 563 

perceived stress that was highlighted in the literature. Worsened sleep quality in turn increases 564 

states of depression and anxiety which can have a negative effect on mental well-being. Future 565 

studies with experimental and longitudinal designs are needed to ensure the direction of causation 566 

as well as potential benefits of cultivating self-compassion for optimising the effect of CBT-I and 567 

other interventions for promoting mental well-being. 568 

 569 
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Appendix 1.  

 

Table 1. Participant characteristics 

 

Total 

 

N=468 

Good  

sleep 

n=244 

Poor  

sleep 

n=224 
𝛘𝟐/t p V/d 

Demographic variables          

Gender       

Female 278 (59.4%) 128 (52.5%) 150 (67.0%) 13.21 .001 .17 

Male 188 (40.2%) 116 (47.5%) 72 (32.1%)    

Non-binary 2 (0.4%) 0 (0.0%) 2 (0.9%)    

Age (M±SD) 38.97 ± 19.40 37.16 ± 19.67 40.95 ± 18.94 -2.12 .035 .20 

18-29 198 (42.3%) 123 (50.4%) 75 (33.5%)    

30-39 78 (16.7%) 39 (16.0%) 39 (17.4%)    

40-49 63 (13.5%) 22 (9.0%) 41 (18.3%)    

50-59 38 (8.1%) 11 (4.5%) 27 (12.1%)    

60 and above 91 (19.4%) 49 (20.1%) 42 (18.8%)    

Ethnicity       

Asian 76 (16.2%) 37 (15.2%) 39 (17.4%) 1.61 .824 .06 

Black 12 (2.6%) 8 (3.3%) 4 (1.8%)    

Mixed 11 (2.4%) 5 (2.0%) 6 (2.7%)    

White 365 (78.0%) 192 (78.7%) 173 (77.2%)    

Other 4 (0.9%) 2 (0.8%) 2 (0.9%)    

Educational level       

With university degree 269 (57.5%) 153 (62.7%) 116 (51.8%) 7.68 .006 .13 

Without university degree 199 (42.5%) 91 (37.3%) 108 (48.2%)    

Employment status       

Employed/Self-employed 176 (37.6%) 92 (37.7%) 84 (37.5%) 0.00 .964 .00 

Other (studying, etc.) 292 (62.4%) 152 (62.3%) 140 (62.5%)    

Marital status       

Married/In partnership 204 (43.6%) 103 (42.2%) 101 (45.1%) 0.39 .531 .03 

Single 264 (56.4%) 141 (57.8%) 123 (54.9%)    

 

Health-related variables 

   
   

Perceived health status (M±SD) 2.71 ± 1.00 2.41 ± 0.88 3.04 ± 1.02 -7.07 <.001 .66 
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Good health 366 (78.2%) 213 (87.3%) 153 (68.3%)    

Poor health 102 (21.8%) 31 (12.7%) 71 (31.7%)    

History of sleep disorders        

Yes 34 (7.3%) 5 (2.0%) 29 (12.9%) 20.59 <.001 .21 

No 434 (92.7%) 239 (98.0%) 195 (87.1%)    

Taking sleep medication       

Yes 24 (5.1%) 4 (1.6%) 20 (8.9%) 12.75 <.001 .17 

No 444 (94.9%) 240 (98.4%) 204 (91.1%)    

Taking non-sleep medication       

Yes 55 (11.8%) 13 (5.3%) 42 (18.8%) 20.29 <.001 .21 

No 413 (88.2%) 231 (94.7%) 182 (81.3%)    

Pain interference (M±SD) 1.12 ± 2.29 0.63 ± 1.58 1.80 ± 2.74 -5.60 <.001 .52 

Pain severity (M±SD) 1.12 ± 2.02 0.60 ± 1.47 1.67 ± 2.36 -5.80 <.001 .54 

 

Outcome variables (M±SD) 
      

Sleep quality 6.17 ± 3.51 3.59 ± 1.31 8.97 ± 2.97 -25.00 <.001 2.35 

Depression 52.85 ± 11.29 48.00 ± 9.40 58.10 ± 10.80 -10.85 <.001 1.00 

Anxiety 54.41 ± 11.30 49.90 ± 10.10 59.40 ± 10.50 -9.99 <.001 .92 

Mental well-being 22.61 ± 4.99 24.00 ± 5.00 21.00 ± 5.00 6.32 <.001 .58 

       

Predictors (M±SD)       

Predisposing factors       

Self-compassion  2.89 ± 0.68 3.04 ± 0.66 2.72 ± 0.65 5.17 <.001 .48 

Arousability 33.18 ± 8.84 31.00 ± 8.00 36.00 ± 9.00 -7.20 <.001 .67 

Brooding 11.57 ± 3.47 11.21 ± 3.37 11.96 ± 3.55 -2.33 .020 .22 

Perfectionism       

Perfectionism standard 21.75 ± 4.60 22.00 ± 4.00 22.00 ± 5.00 1.01 .312 .09 

Perfectionism discrepancy 18.28 ± 5.46 17.00 ± 5.00 19.00 ± 5.00 -3.58 <.001 .33 

Interpersonal problems  1.31 ± 0.55 1.19 ± 0.49 1.44 ± 0.57 -5.11 <.001 .47 

Precipitating factors 
      

Perceived stress 17.99 ± 7.89 15.00 ± 7.00 22.00 ± 7.00 -10.24 <.001 .95 

Presence of life-changing events       

Yes 363 (77.6%) 165 (67.6%) 198 (88.4%) 28.95 <.001 .25 

No 105 (22.4%) 79 (32.4%) 26 (11.6%)    
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Perpetuating factors 
      

Poor sleep hygiene 17.24 ± 8.36 14.00 ± 7.00 20.00 ± 8.00 -8.47 <.001 .79 

Anxiety about sleep 42.32 ± 23.22 31.90 ± 20.47 53.67 ± 20.60 -11.46 <.001 1.06 

Note. To simplify the presentation of findings, we combined categories of education, employment, marital and perceived health status. 

Participants scored ≤ 5 on PSQI were included in the “Good sleep” group, > 5 in the “Poor sleep” group. For each variable, percentages 

across subcategories (i.e., in each column) should add up to ~100%. Chi-square test of independence was performed with categorical 

variables. SPSS Statistics' Exact Module was used where cells have expected count less than 5: gender and ethnicity. Two-tailed t-test of 

independence and Welch t-test were performed with continuous variables. V-Cramer’s effect size for categorical variables. d-Cohen’s 

effect size for continuous variables. 
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Appendix 2.  

 

Correlational analyses 

As shown in Table 2, self-compassion had strong positive correlations with mental well-being 

and strong negative correlation with depression, and moderate negative correlations with poor 

sleep quality and anxiety. In terms of its association with various predictors of insomnia, self-

compassion had strong negative correlations with brooding, perfectionism discrepancy, and 

interpersonal problems, and moderate negative correlations with arousability. Self-compassion, 

however, did not correlate with perfectionism standard. Self-compassion correlated weakly with 

the presence of life-changing events, though its association with perceived stress as a 

precipitating factor was strong and negative. Self-compassion was negatively correlated with 

both perpetuating factors measured; the strength of the correlation was medium for poor sleep 

hygiene and close to medium for anxiety about sleep. 
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Table 2. Pearson Correlations for the Outcome Variables and Predictors 

 1.PSQ 2.DP 3.AN 
4.MW

B 
5.SC 6.AR 7.BR 8.PS 9.PD 10.IP 11.PSt 12.PLE 13.PSH 

Outcome variables              

1.(Poor) sleep quality —             

2.Depression .53*** —            

3.Anxiety .51*** .86*** —           

4.Mental well-being -.35*** -.62*** -.54*** —          

Predictors              

Predisposing factors              

5.Self-compassion -.31*** -.51*** -.44*** .61*** —         

6.Arousability .38*** .60*** .64*** -.39*** -.45*** —        

7.Brooding .15** .39*** .31*** -.46*** -.57*** .36*** —       

8.Perfectionism 

standard 
-.07 .03 .04 .16*** -.01 .14** .11* —      

9.Perfectionism 

discrepancy 
.20*** .40*** .35*** -.42*** -.52*** .41*** .58*** .30*** —     

10.Interpersonal 

problems 
.31*** .52*** .47*** -.52*** -.57*** .53*** .57*** -.03 .47*** —    

Precipitating factors              

11.Perceived stress .48*** .80*** .81*** -.64*** -.53*** .66*** .38*** .06 .46*** .51*** —   

12.Presence of life-

changing events 
.27*** .42*** .48*** -.11* -.11* .39*** -.02 .07 .08 .09* .40*** —  

Perpetuating factors              

13.(Poor) sleep 

hygiene 
.41*** .55*** .60*** -.36*** -.33*** .53*** .24*** .10* .29*** .32*** .56*** .39*** — 

14. Anxiety about 

sleep 
.55*** .54*** .61*** -.34*** -.28*** .49*** .26*** .11* .31*** .34*** .57*** .36*** .57*** 

* p < .05, ** p < .01, *** p < .001 
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Appendix 3. Internal consistency of the measures 

Internal consistency of all measures in the current sample was found to be acceptable to high and 

consistent with previous reports:   

Table 3. Reliability of the scales and subscales used in the current study 

№ Scale Cronbach's α 

1 Pittsburgh Sleep Quality Index (PSQI) .76 

2 Patient-Reported Outcomes Measurement Information 

System (PROMIS) Emotional Distress-Anxiety Short 

Form 

.93 

3 PROMIS Emotional Distress-Depression Short Form .95 

4 Short Warwick-Edinburgh Mental Well-being Scale 

(sWEMWBS) 

.86 

5 Self-Compassion Scale (SCS) .92 

6 Arousal Predisposition Scale (APS) .88 

7 Brooding subscale of the Ruminative Responses Scale 

(RRS) 

.79 

8 Standards subscale of the Short Almost Perfect Scale 

(SAPS) 

.87 

9 Discrepancy subscale of the Short Almost Perfect Scale 

(SAPS) 

.86 

10 Inventory of Interpersonal Problems-C-IRT (IIP-C-IRT) .89 

11 Perceived Stress Scale (PSS) .88 

12 Sleep Hygiene Index (SHI) .83 

13 Anxiety and Preoccupation about Sleep Questionnaire 

(APSQ) 

.95 
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Appendix 4. Psychometric properties of the latent factors 

All latent variables in both models had acceptable values for indices of composite reliability (≥.70; 

Hair, 2014) and average variance extracted (≥.50; Hair, 2014), indicating adequate internal 

consistency and convergent validity of the latent factors.  

Table 4. Composite reliability and variance extracted of the latent factors 

Factor 

Composite 

reliability 

Average variance 

extracted 

 

Model 1 

Self-compassion .89 .74 

Anxiety about sleep .94 .84 

Perceived stress .84 .66 

Sleep hygiene .84 .64 

Sleep quality .81 .59 

 

Model 2 

Self-compassion .89 .74 

Anxiety about sleep .94 .84 

Sleep hygiene .84 .64 

Sleep quality .75 .50 

Mental well-being .86 .67 

Emotional distress .92 .86 
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Appendix 5. Exploratory post hoc analysis 

Considering the correlational nature of the study, there is a possibility of the opposite direction of 

association: from sleep quality to self-compassion. The existence of this potential association is 

indicated by the sleep to forget and sleep to remember (SFSR) model, according to which sleep 

(especially the REM phase) helps the person to consolidate the memories while simultaneously 

separating and decreasing the affective tone associated with these memories (van der Helm & 

Walker, 2009). It is possible that poor sleep quality may impair the processing of the self-relevant 

distressing emotions such as shame which in turn may decrease the ability of the person to be 

compassionate towards oneself. Recent studies conducted by Wassing et al. (2019), revealed that 

exposure to feelings of shame before sleep resulted in the decrease of the emotional intensity the 

next day in the good sleepers, but with the opposite result in the people with insomnia. 

Based on the abovementioned research, we conducted the separate analysis using the structural 

equation modelling (SEM) to see whether the poor sleep quality would be directly associated with 

self-compassion and indirectly via perceived stress. We followed the same data analysis strategy 

described in the article. The SEM model (Figure 1) showed an acceptable fit to the data: χ2 = 

231.39, df = 66, χ2/df = 3.51, p < .001, CFI =.94; TLI =.90; RMSEA =.07 (90% CI: .06-.08). Poor 

sleep quality significantly predicted higher perceived stress, β = .57, p = .001, perceived stress 

negatively predicted self-compassion, β = −.34, p < .001, but poor sleep quality did not predict 

self-compassion directly, β = −.16, p = .075 (Figure 1). However, results showed the significant 

negative indirect effect of poor sleep quality on self-compassion via perceived stress, β = −.20, p 

< .001. For self-compassion, the 𝑅2=.32, p=.005, which means that model explained 32% of the 

variance in self-compassion.  

Due to issue of multicollinearity (high correlation of perceived stress with emotional distress), we 

tested the second model (without perceived stress) investigating the direct effect of poor sleep 

quality on two outcome variables of mental well-being and emotional distress, and the indirect 

effect of poor sleep quality on two outcome variables via self-compassion (Figure 2). The SEM 

model showed an acceptable fit to the data: χ2 = 260.81, df = 87, χ2/df = 3.00, p < .001, CFI =.95; 

TLI =.92; RMSEA =.07 (90% CI: .06-.08). Poor sleep quality significantly and negatively 

predicted self-compassion, β = −.35, p = .002, emotional distress, β = .48, p = .003, but did not 

predict mental well-being, β = .06, p = .398. Self-compassion significantly predicted both higher 
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mental well-being, β = −.36, p = .001, and lower emotional distress, β = .42, p = .002. Emotional 

distress significantly and negatively predicted mental well-being, β = −.45, p = .001. The indirect 

effects of poor sleep quality on both mental well-being and emotional distress via self-compassion 

were statistically significant (β =−.15, p < .01, and β =.13, p < .001 respectively). The indirect 

effect of poor sleep quality on mental well-being via emotional distress was statistically 

significant, β =−.21, p < .01. For self-compassion, the 𝑅2=.24, p=.010, which means that model 

explained 24% of the variance in self-compassion. 

Thus, results indicate that poor sleep quality may negatively influence the ability of the person to 

be self-compassionate presumably by contributing to the increasing level of distress. This in turn 

may increase the level of distress and lower the mental well-being. In the light of these findings, 

the association between sleep quality and self-compassion maybe bidirectional. Future 

longitudinal and experimental studies are needed to investigate the directions of association. 

 

 

Figure 1 N=468. Rectangles represents observed variables and ovals represents latent variables. 

All values are standardised coefficients, except for values near variables, which are squared 

multiple correlations. Error terms of variables are depicted as e1-e11. Control variables (age, 

educational level, poor perceived health, taking sleep medications, taking non-sleep medications, 

history of sleep disorders, and pain severity) were hidden in the figure for visual clarity. 
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Figure 2 N=468. Rectangles represents observed variables and ovals represents latent variables. 

All values are standardised coefficients, except for values near variables, which are squared 

multiple correlations. Error terms of variables are depicted as e1-e14. Control variables (age, 

educational level, poor perceived health, taking sleep medications, taking non-sleep medications, 

history of sleep disorders, and pain severity) were hidden in the figure for visual clarity. 
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