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Objectives: Better subjective and eudaimonic well-being fosters better health conditions. Several studies have confirmed that mindfulness-based interventions are effective for improving well-being; however, the samples examined in these studies have been limited to specific populations, and the studies only measured certain aspects of well-being rather than the entire construct. Additionally, few studies have examined the effect of mindfulness-based cognitive therapy on well-being. The present study examines the feasibility of mindfulness-based cognitive therapy and its effectiveness for improving subjective and eudaimonic well-being among community residents.

Methods: The study design featured an 8-week randomized, waiting-list controlled, parallel-group study. 8 weekly mindfulness classes, followed by 2 monthly classes, were provided for healthy individuals aged 20–65 years who had a Satisfaction with Life Scale score of ≤ 24 indicating average to low cognitive aspect of subjective well-being. This trial was registered with the University Hospital Medical Information Network Clinical Trials Registry (ID: UMIN000031885, URL: https://upload.umin.ac.jp/cgi-open-bin/ctr_e/ctr_view.cgi?recptno=R000036376).

Results: The results showed that cognitive aspect of subjective well-being and mindfulness skills were significantly improved at 8 weeks, and this effect was enhanced up to the end of the follow-up period. Positive affective aspect of subjective and eudaimonic well-being were significantly improved at 16 weeks.

Conclusions: Eight weeks of mindfulness-based cognitive therapy with a 2-month follow-up period improves cognitive and affective aspects of subjective and eudaimonic well-being in healthy individuals. The order of improvement was cognitive, positive affective, and eudaimonic well-being. To verify these findings, multi-center randomized controlled trials with active control groups and longer follow-up periods are warranted.
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INTRODUCTION

Research on well-being has been gaining increasing academic attention recently. (Ryff, 2014; Diener et al., 2018). In this field, subjective well-being (SWB) and eudaimonic well-being are the two dominant concepts (Keyes et al., 2002; Ryff, 2014; Diener et al., 2018), which differ in the way they approach well-being (Keyes et al., 2002). SWB represents a global assessment of how a person evaluates his or her own life and experiences (Diener, 1984). Two aspects of SWB have been identified, namely, life evaluation, and affect (OECD, 2013; Diener et al., 2018). Life evaluation relates to the cognitive aspect of SWB, and represents a person's satisfaction with their life (Diener et al., 1985). The affective aspect of SWB relates to the experience of both positive and negative emotions (OECD, 2013). Eudaimonic well-being is a type of well-being that has been discussed in humanistic, existential, developmental, and clinical psychology since the philosophy of Aristotle in ancient Greece, which represents a person's level of functioning and realization of their potential (Keyes et al., 2002; Huppert et al., 2009; OECD, 2013; Ryff, 2014). The cognitive and affective aspects of SWB and eudaimonic well-being are mildly correlated, but are clearly distinguishable from one another (Keyes et al., 2002; OECD, 2013; Diener et al., 2018). When measuring an individual's well-being, taking into account both SWB and eudaimonic well-being can provide a comprehensive snapshot of their well-being (OECD, 2013).

Better status in each type of well-being contributes to better health (Diener et al., 2018), including lower stress (Diener et al., 2017), higher resilience (Diener et al., 2018), and longer life expectancy (Howell et al., 2007; Diener and Chan, 2011; Steptoe et al., 2015). Therefore, from a public health perspective, developing intervention methods to improve the well-being of the general public is very important.

Some interventions, such as keeping positive events diaries (Burton and King, 2004; Lyubomirsky et al., 2011), expressing gratitude (Lyubomirsky et al., 2011), and performing acts of kindness (Buchanan and Bardi, 2010) are effective for improving well-being in both clinical and non-clinical settings (Bolier et al., 2013). In addition, mindfulness-based interventions (MBIs) have shown potential to improve well-being among the general public.

Although the original target of MBIs was clinical populations such as people with depression (Teasdale et al., 2000), anxiety disorders (Hoge et al., 2013), patients with cancer who were experiencing psychological distress (Foley et al., 2010), and people experiencing chronic pain (Khoury et al., 2013), MBIs have also been applied outside of the medical field, including to healthy populations, targeting stress management or well-being improvement. Mindfulness-to-meaning theory is one theory that explains the mechanism of the effects of mindfulness on well-being. According to this theory, the improvement of metacognitive awareness through mindfulness training promotes a positive reappraisal of experiences. As a result, the increasing positivity creates a sense of meaning in life, which enhances eudaimonic well-being (Garland et al., 2015). Several other studies have also confirmed that MBIs are effective for mitigating stress and improving well-being (Shapiro et al., 1998, 2005, 2011; Cohen-Katz et al., 2005; Jain et al., 2007; Carmody and Baer, 2008; Vieten and Astin, 2008; Klatt et al., 2009; Robins et al., 2012; de Vibe et al., 2013; Flook et al., 2013; Malarkey et al., 2013; Nyklicek et al., 2013; Huang et al., 2015; Song and Lindquist, 2015; Ivtzan et al., 2016, 2018; van Dongen et al., 2016; Bartlett et al., 2017; Chu and Mak, 2020).

However, there are some limitations to the above findings. First, they targeted specific populations such as students (Shapiro et al., 1998, 2011; Jain et al., 2007; de Vibe et al., 2013; Song and Lindquist, 2015), school teachers (Klatt et al., 2009; Flook et al., 2013), health-care workers (Cohen-Katz et al., 2005; Shapiro et al., 2005), and employees in their workplaces (Malarkey et al., 2013; Huang et al., 2015; van Dongen et al., 2016; Bartlett et al., 2017). It is therefore difficult to generalize these results to the community. Second, neither of the two studies (Robins et al., 2012; Nyklicek et al., 2013) that targeted healthy people in the community assessed both SWB and eudaimonic well-being simultaneously. Consequently, it is unclear how MBIs affect each aspect of these well-beings. Finally, despite the confirmed effects of mindfulness-based stress reduction (MBSR) on well-being (Khoury et al., 2015), the evidence of mindfulness-based cognitive therapy (MBCT), another major MBI (Segal et al., 2002), on well-being is sparse. Considering these limitations, our study aims to perform a randomized controlled trial (RCT) to assess the feasibility and effectiveness of MBCT in improving the cognitive and affective aspects of subjective and eudaimonic well-being among healthy people enrolled from a community sample. The economic evaluation will be reported separately.



MATERIALS AND METHODS

This study was performed at Keio University Hospital, Tokyo, Japan. The study protocol is published (Sado et al., 2020) and was registered in the University Hospital Medical Information Network Clinical Trials Registry (UMIN000031885; https://upload.umin.ac.jp/cgi-open-bin/ctr_e/ctr_view.cgi?recptno=R000036376) and was performed and reported according to CONSORT guidelines.


Participants

Participants were recruited through the Center for Stress Research at Keio University (Keio CSR). Eligibility criteria were healthy individuals who (1) were aged 20–65 years, (2) had no history of psychiatric disorder in the past 2 years, (3) scored ≤ 24 on the Satisfaction With Life Scale (SWLS) (Diener et al., 1985) indicating average to low cognitive aspect of subjective well-being (Oishi, 2009), and (4) were able to complete a consent form.

The exclusion criteria were (1) being likely to be difficult to follow up, (2) previous engagement in MBIs similar to that administered in this study, and (3) having a severe physical illness.



Enrollment

Participants applied through a form presented on Keio CSR's website and answered online screening questionnaires (first screening). Each participant who passed the first screening was then interviewed by a psychiatrist or psychologist from the study team (second screening) to confirm whether they satisfied the eligibility criteria. For diagnostic assessment, participants were screened using the Japanese version of the Structured Clinical Interview for DSM-IV Axis I Disorders (American Psychiatric Association, 2000). Participants were enrolled according to the results of the second screening. Eligible participants were given detailed explanations of the study procedures, after which they provided written informed consent.



Baseline Assessment

A battery of questionnaires was used to collect demographic and psychosocial data from the eligible participants. Details of the psychological measures are provided below.



Randomization and Masking

All enrolled participants were randomly assigned 1:1 to the MBCT group or the waiting list control group (control group) with masking for researchers and participants. Assignment was performed using a computer-generated random number system that was administered independently of the present authors by the Keio Center of Clinical Research Project Management Office. Randomization was stratified using the participants' baseline scores for the SWLS (≥20, ≤19). The nature of the psychological intervention in question meant that the allocation group of the participants and intervention instructors could not be blinded. As all outcome instruments utilized were self-reported, participants were not assessed by anyone.



Interventions


MBCT Group

The intervention program comprised a modified version of MBCT, and was based on the guide developed by Williams and Penman (2011). MBI programs need to be based on MBCT and MBSR, and adjusted appropriately for the target of intervention (Crane et al., 2017). As the MBCT was originally developed for patients with depression (Teasdale et al., 2000), for the present study, we modified the MBCT program to focus on improving well-being of a non-clinical population. The contents of the program are shown in Table 1. The main differences between our program and the original MBCT were as follows: (1) a psychoeducational lecture concerning depression was omitted from our program, and (2) compassion meditation and activity records (pleasant, unpleasant, appreciation events, and nourishing and depriving activities) were added to the program. Through the program, participants experienced mindfulness practices (e.g., the raisin exercise, body scan, sitting meditation, mindful walking, and three-step breathing space) and learned cognitive approaches.


Table 1. Contents of the program.
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Eight 2-h sessions, administered once a week, were implemented in the program. Each session was conducted in groups (of up to 15 participants). Once these eight sessions were completed, two booster sessions, once a month, were provided during a 2-month follow-up period. During the initial 8-week period, participants were given daily homework in which they performed mindfulness meditation for 30–60 min. No homework was assigned during the follow-up period. Instead, participants were asked to submit a short essay each month regarding their daily practice to share their experiences with the other group members.



Control Group

During the intervention period, no interventions were provided for the participants on the waiting list. These participants were instructed not to participate in other mindfulness or meditation activities during this period. Once the intervention period had ended, the control group was given opportunities to participate in the MBCT program.




Outcomes


Primary Outcome

The primary outcome was the difference between the MBCT group and control group regarding their respective mean change scores for SWLS from the baseline evaluation to the post-intervention evaluation.



Secondary Outcomes

The secondary outcomes were the differences between the MBCT group and control group regarding their respective mean change scores (again from the baseline to the post-intervention assessment) for the variables measured using the instruments listed in the following section.




Instruments


Satisfaction With Life Scale

The SWLS is a self-reported questionnaire that assesses life satisfaction through five questions. Total score is in the range of 5 to 35, and higher scores represent increased cognitive aspect of subjective well-being (Diener et al., 1985).



Flourishing Scale

The Flourishing Scale (FS) comprises eight items measuring factors that represent the social-psychological well-being linked to eudaimonic well-being to complement existing measures of SWB. It can measure well-being in eight dimensions that are based on existing theories plus recent theories related to psychological and social well-being. Total score is in the range of 8 to 56. Higher scores indicate higher eudaimonic well-being (Diener et al., 2010).



Scale of Positive and Negative Experience

The Scale of Positive and Negative Experience (SPANE) is a 12-item scale (six items assess positive experiences and six assess negative experiences) that measures the affective aspect of SWB. The scale evaluates the whole range of positive and negative experiences with specific feelings. The positive and negative scales are scored separately because the two types of emotions are partially independent or separable. The positive score (SPANE-P) and the negative scale (SPANE-N) are in the range of 6 to 30. Higher scores represent higher positive or negative affective aspects of SWB. Subtracting the negative score from the positive score represents the SPANE-B score that ranges from −24 to 24 (Diener et al., 2010).



Rosenberg Self-Esteem Scale

The Rosenberg Self-Esteem Scale (RSES) is a self-administered rating scale that assesses self-esteem. Total score is in the range of 10 to 40. Higher scores indicate higher self-esteem (Rosenberg, 1965).



Five Facet Mindfulness Questionnaire

The Five Facet Mindfulness Questionnaire (FFMQ) is a self-reported questionnaire that assesses mindfulness abilities. The five facets are observing, describing, acting with awareness, non-judging, and non-reacting. Higher scores indicate higher mindfulness abilities (Baer et al., 2006).



Connor Davidson Resilience Scale

The Connor Davidson Resilience Scale (CDRISC) is a self-reported scale measuring resilience over the past month. Total score is in the range of 0 to 100, with higher scores indicating greater resilience (Connor and Davidson, 2003).



Self-Compassion Scale

The Self-Compassion Scale (SCS) measures a person's ability to understand themself with kindness, rather than being harsh or self-critical of their pain and failure. It comprises 29 items and six subscales (self-kindness, self-judgment, common humanity, isolation, mindfulness, and over-identification); scores for each subscale range from 1 to 5 and are calculated from the average score of each component. The sum of the subscales is the total SCS scale score. Its range is from 5 to 30, with higher scores indicating more self-compassion (Neff, 2003).



16-Item Quick Inventory of Depressive Symptomatology

The 16-item Quick Inventory of Depressive Symptomatology (QIDS) is a self-reported questionnaire that assesses depressive symptoms. The total score is in the range of 0 to 27. Higher scores represent increased depression (Rush et al., 2003).



General Anxiety Disorder-7

The General Anxiety Disorder-7 (GAD-7) examines anxiety symptoms experienced during the previous 2 weeks. Total score is in the range of 0 to 21. Higher scores represent higher levels of anxiety symptoms (Spitzer et al., 2006).



Perceived Stress Scale

The Perceived Stress Scale (PSS) evaluates stress regarding one's life conditions over the previous month. Total score is in the range of 0 to 40. Higher scores indicate higher stress levels (Cohen et al., 1983).



World Health Organization Health and Work Performance Questionnaire

The World Health Organization Health and Work Performance Questionnaire (WHO-HPQ) is a self-reported scale that evaluates the workplace costs of health issues relating to loss of job performance (presenteeism). The scale has two items, one to assess one's own work performance and the other to assess how well one's colleagues are performing at work. Both items have a range of 0 to 10. Absolute presenteeism is a ten-fold increase in the former item's score (range from 0 to 100). Relative presenteeism is the score of the former divided by the score of the latter (range from 0.25 to 2.0). Higher scores indicate a higher rating for work performance (Kessler et al., 2003).



Multidimensional Assessment of Interceptive Awareness

Interceptive awareness is known to be a vital element in meditation and stress reduction (Bornemann et al., 2015) The Multidimensional Assessment of Interceptive Awareness (MAIA) is a 32-item instrument that assesses interceptive awareness using the following eight dimensions: noticing, not-distracting, not-worrying, attention regulation, emotional awareness, self- regulation, body listening, and trusting. Total scores for each dimension are in the range of 0 to 5 (Mehling et al., 2012).



EuroQoL-5 Dimensions 5-Level

The EuroQoL-5 Dimensions 5-level (EQ-5D-5L) measures health outcomes and quality of life. It is a five-item questionnaire that focuses on health-related quality of life. Total score is in the range of 0 to 1 (Herdman et al., 2011).




Instrument Reliability and Validity

The reliability and validity of all of the above instruments have been proven for Japanese populations (Kadono, 1994; Hamashima and Yoshida, 2001; Tsuchiya et al., 2002; Mimura and Griffiths, 2007, 2008; Ito et al., 2009; Muramatsu et al., 2009, 2010; Fujisawa et al., 2010; Sugiura et al., 2011; Arimitsu, 2014; Sumi, 2014; Doi et al., 2018; Shoji et al., 2018; Kawakami et al., 2020).



Schedule of Visits and Assessments

All participants completed these instruments at baseline, 4, 8 weeks, and at the end of the follow-up. The schedule of assessment is shown in Table 2.


Table 2. Schedule of assessments.
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Sample Size

We conducted a pilot study (unpublished) to explore the feasibility, safety, and effectiveness of MBCT for improving well-being before this study. The pilot study showed that the mean SWLS score had a pre/post difference of 3.1 (SD = 3.4). Based on the results, a sample size calculation was performed to obtain a statistical power of at least 80% and a significance level of 5% (two-sided), and it was determined that 20 participants were required in each group. Estimating a dropout rate of 20%, 25 participants in each arm were needed (50 participants in total).



Statistical Analysis

To compare the two groups' baseline demographic and clinical characteristics, unpaired t-tests were adopted for the continuous variables and chi-square tests for the categorical variables. The primary and secondary outcomes were analyzed using an intention-to-treat approach, and a mixed-effects model repeat measurement was used to control for dropouts. A fixed-effects model was used for the intervention group, week, and group-by-week interaction, age, and sex. A 5% significance level was used for all statistical analyses. Stata Version 14 software (StataCorp LLC, College Station, TX, USA) was adopted to perform the statistical analyses. For well-being outcomes (i.e., SWLS, FS, and SPANE), the effect size was calculated dividing the difference between groups by its standard deviation.




RESULTS

The flow of the study from screening to post intervention is shown in Figure 1. This study began recruiting participants in July 2018 and final data collection was completed in December 2019. Dataset construction was completed at the end of March 2020. Beginning in July 2018, 90 participants were screened. Fifty participants (55.6%) met the inclusion criteria and were randomly allocated to the MBCT group (n = 25) or the waiting-list control group (n = 25). Two participants in each group dropped out. The participants' baseline demographic and clinical characteristics are shown in Tables 3, 4. The average age was 46.8 ± 8.7 years, and 78.0% were female. All participants were employed or were students or homemakers, and the average household income was relatively high. No significant differences between the groups were observed with respect to sociodemographic status. In terms of the clinical measures, there were no significant differences, except for SPANE-P, SPANE-B and MAIA Not-Worrying.


[image: Figure 1]
FIGURE 1. Flow diagram of the study.



Table 3. Baseline sociodemographic characteristics.
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Table 4. Baseline clinical outcomes.
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Treatment engagement is shown in Table 5. Average attendance of the 8-week session was 7.08 ± 1.58 classes. Fourteen (56.0%) participants completed the 8-week session. The average attendance of the 8 weekly sessions plus the two follow-up classes was 8.76 ± 2.05 classes. No serious adverse events were observed over the study period. Total mean homework time during the 8-week session was 1202.2 ± 455.5 min.


Table 5. Treatment engagement.
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Primary Outcome

Differences between the MBCT group and the control group regarding mean change scores for SWLS scores (effect size: 0.47; difference: 2.79; 95% confidence interval [CI]: 0.39–5.20; P = 0.023) were significant at 8 weeks (Table 6). The MBCT's effect was even stronger at the 2-month follow-up (effect size: 0.55; difference: 3.38; 95% CI: 0.94–5.81; P = 0.007).


Table 6. Effects of repeated-measure analyses of well-being outcomes (intention-to-treat population).

[image: Table 6]



Secondary Outcomes

Scores for the FS and SPANE-P (which represented positive affect) showed significant improvement at the 2-month follow-up (Table 6). There was a significant improvement in total FFMQ, SCS and PSS score at 8 weeks, and in CDRISC scores and in WHO-HPQ absolute presentism at 2 months (Table 7). For the MAIA subscales, there were significant improvements in Noticing, Not-worrying, Attention regulation, Emotional awareness, Self-regulation, Body listening, and Trusting at 4 weeks, and in Not-distracting at 8 weeks (Table 7). No significant differences were found for SPANE-N, SPANE-B, GAD, QIDS, EQ-5D-5L utility, or WHO-HPQ relative presentism (Tables 6, 7).


Table 7. Summary of repeated-measure analyses of other outcomes (intention-to-treat population).
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DISCUSSION


Overall Results

This is the first RCT of MBCT to feature a 2-month follow-up and to target the cognitive and affective aspects of SWB and eudaimonic well-being in community residents. Treatment adherence was high, and the absence of adverse events indicates the favorable feasibility of the program. In terms of the demographics of the participants, a higher proportion of participants were female, a general trend in other MBI studies (de Vibe et al., 2012).

Cognitive aspect of SWB score significantly improved by the end of the 8-week intervention. After 2 months' follow-up, the cognitive aspect of SWB improvement was further enhanced, and positive affect and eudaimonic well-being had also significantly improved.

For the secondary outcomes, most MAIA subscales showed significant improvements as early as 4 weeks. Previous research has shown that mind-body interventions increase awareness for interception (Bornemann et al., 2015) and awareness of interception is linked to mindfulness abilities (Hanley et al., 2017). Furthermore, it has been theoretically proposed that improved awareness of interception is the basis for metacognitive abilities fostered by mindfulness training (Garland et al., 2015). The present study's finding of significant improvements in awareness of interception followed by improvement of mindfulness skills accords with this suggestion. At 8 weeks, there was a significant improvement in mindfulness abilities and self-compassion, both of which are considered to be elements of the mindfulness mechanism (Kuyken et al., 2010; Gu et al., 2015). Further, resilience, self-esteem, and work productivity significantly improved at 16 weeks. This indicates that intensive mindfulness training can improve a variety of health outcomes, even with a reduced frequency of intervention after 8 weeks.

There was no significant improvement in some outcomes. In particular, anxiety and negative affect that were demonstrated to be improved by MBIs did not improve in the study (Schumer et al., 2018) (Ninomiya et al., 2019). In a study of Japanese undergraduate students, the mean score (SD) of the SPANE-N was 16.61 (4.87) (Sumi, 2014), which was similar to the results of the present study. Similarly, the mean score (SD) of the general population for GAD7 was 2.95 (3.41) (Löwe et al., 2008), which was similar to the score of the participants in the present study. Therefore, the participants in the study were mentally healthy individuals with low baseline anxiety and negative affect scores, which led to our inability to detect statistically significant improvement in the scales after the intervention.



Relationship Between Mindfulness and Subjective Well-Being

Garland et al. (2015) proposed a mindfulness-to-meaning theory that explains the mechanism of the effect of mindfulness on well-being (Garland et al., 2015). This theory suggests that mindfulness practice increases metacognitive capacity for experience by improving mindfulness skills. This releases habitual perceptions of the experience, which leads to a broadening of recognition and a reconstruction of the experience. This results in a positive reappraisal of the experience and an increase in positive affect. Positive affect is linked to meaning in life through the recognition of experiences broadened by mindfulness training, which results in enhancing eudaimonic well-being. According to this theory, the order of improvement should be mindfulness skill, followed by the cognitive, affective, and eudaimonic well-being, respectively.

Interestingly, the temporal order in which mindfulness skill and each type of well-being improved in the study (i.e., the mindfulness skill and cognitive aspect of SWB after 8 weeks, followed by the affective aspects of SWB and eudaimonic well-being at 16 weeks) paralleled the order of improvement shown in the theory. Although more detailed research is needed, the framework of the theory could potentially explain the mechanisms by which each aspect of well-being improves.



Clinical Implications

This study highlights a means of improving SWB and eudaimonic well-being among healthy individuals. Mindfulness is a “static” and “reflecting” intervention; therefore, it may represent a desirable option for people who do not prefer “activating” interventions (e.g., exercise, behavior activation).



Limitations

First, the follow-up period, 2 months after the intervention, was relatively short. Second, although the participants were recruited from the community, because this was a single-center study with small samples, they didn't necessarily represent the characteristics of the whole population. Finally, the control group was a waiting group. Thus, we cannot exclude the influence of non-specific intervention effects. Future studies should include multi-center RCTs for more diverse community residents with active control groups and longer follow-up periods.




CONCLUSIONS

In conclusion, we found that 8 weeks of MBCT with a 2-month follow-up period improves cognitive and affective aspects of subjective and eudaimonic well-being in healthy individuals. The order of improvement was cognitive, positive affective, and eudaimonic, respectively. Future studies should conduct multi-center RCTs with active control groups and longer follow-up periods.
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FS, Flourishing Scale; SPANE, Scale of Positive and Negative Experience; SWLS, Satisfaction With Life Scale.
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CD-RISC, the Connor-Davidson Resilience Scale; EQ-5D-5L, Five level EuroQoL-5 Dimensions; FFMQ, Five Facet Mindfulness Scale; GAD?, Generalized Anxiety Disorder Questionnaire;
MAIA, The Multicimensional Assessment of Interoceptive Awareness; PSS, Perceived Stress Scale; QIDS, Quick Inventory of Depressive Symptomatology; RSES, Rosenberg Self Esteem

Scale; SCS, Self-Compassion Scale; WHO-HPQ, The World Health Organization Heath and Work Performance Questionnaire.
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