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Objective: The present study aims to examine whether combining hatha yoga practice with self-compassion meditation could influence kinesiophobia, emotions, perceived stress, and perceived disability among individuals with chronic low back pain when compared with hatha yoga alone.

Methods: The randomized controlled study included 70 participants with chronic low back pain (CLBP) who were randomly assigned to a Hatha yoga group (HY; n = 35) or a Hatha yoga group plus self-compassion meditation (HYSCM; n = 35). Participants followed a protocol for 8 weeks, and the assessments were carried out before and after the intervention, with a follow-up evaluation conducted after one month. The participants completed the PANAS, PSS, TSK, and RMQ questionnaires. A Generalized Estimating Equation was used to explore the effect of interventions.

Results: Both HY and HYSCM groups improved kinesiophobia, perceived disability, and stress at the follow-up. However, the HYSCM group shown a more significant reduction in kinesiophobia compared to the HY group. Moreover, significant improvement in positive affect and a reduction in negative affect over time in the HYSCM group were observed.

Conclusion: Hatha yoga practice when combined with self-compassion meditation led to extra benefits by exhibiting a prolonged effect, especially on kinesiophobia positive and negative effects.
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1 Introduction

Low back pain is described as a pain syndrome in the lower back pain region, typically categorized by its duration: (i) acute, when pain lasts less than six weeks; (ii) sub-chronic, when it persists for six-twelve weeks; (iii) chronic, when pain persists more than twelve weeks, referred to as chronic low back pain (CLBP; Indahl, 2004; Van Zundert et al., 2013). CLBP is a widespread health problem and is the most common among painful musculoskeletal conditions, making it one of the costliest medical issues (Cypress, 1983; Russo et al., 2018). Indeed, both low back pain and its chronic form are currently the leading cause of disability globally (Vos et al., 2015). The epidemiology and prevalence of these conditions are well documented in the literature (Kent and Keating, 2005; Freburger et al., 2009). It is estimated that 85% of back pain diagnoses are related to non-specific vertebral-mechanical disorders (Ledford, 2017; Will et al., 2018). There are many potential causes of CLBP and the differential diagnosis is challenging, the origin of this condition is primarily attributed to two main factors: i) mechanical-degenerative origin (Furunes et al., 2017; Will et al., 2018) which can be identified through imaging (Sabnis et al., 2017) and functional impairment (Delitto et al., 2012; Will et al., 2018); ii) non-mechanical origin which may result from alterations in brain structure and function (Wand et al., 2011).

The literature emphasizes that the symptomatology of CLBP can be intensified by psychological factors (Petrucci et al., 2021). Among these, the general quality of life and, in particular, emotions, can affect posture and body signal awareness (Dael et al., 2012; De Giorgio et al., 2017a,b, 2018a,b; Viglino et al., 2022), thereby compromising the perception of the CLBP (Crofford, 2015). Among them, anxiety play a pivotal role in the experience of pain because they exacerbate the painful sensation leading to avoidance behaviors, a phenomenon known as kinesiophobia (Padovan et al., 2018, 2019). Negative affect and kinesiophobia interact each other, creating a lasting vicious circle that results in physical and psychosocial disability (Trocoli and Botelho, 2016; Madsen et al., 2022). Studies have shown that individuals with CLBP who experience more negative affect than positive ones have lower levels of health-related quality of life (Staes et al., 2007), and vice-versa (Lysne et al., 2021). Furthermore, literature indicates a correlation between kinesiophobia, pain, proprioception, and functional performance (Asiri et al., 2021), demonstrating its pivotal role in the etiology of CLBP and associated disability (Fritz et al., 2001).

Among the interventions that have been shown to be effective both psychologically and physically are those that include yoga. Yoga training interventions have been proven to improve spinal flexibility in people affected by CLBP (Tekur et al., 2008), both in elderly women and men (Brems, 2015; Buttner et al., 2015). Such interventions improve the physical status by stimulating the release of various hormones related to bodily well-being (Sherman et al., 2013; Lee et al., 2014) and brain-derived neurotrophic factor, suggesting that the potential decrease in pain level may arise from yoga exercise (Posadzki and Ernst, 2011). Furthermore, yoga has proved beneficial in improving psychological indices (Davis et al., 2015) and stress (Brems, 2015). However, emerging evidence highlights that the mechanisms behind these results are still unclear, necessitating further research.

In general, mindfulness-based interventions have proven both a role in stress (Pascoe et al., 2017); also in work, (Ramaci et al., 2020) and effective in reducing chronic pain (Reiner et al., 2013) while simultaneously enhancing quality of life and psychological indices among chronic pain sufferers, including those with CLPB (Cramer et al., 2013; La Cour and Petersen, 2015). Recently, it has been demonstrated that self-compassion meditation (SCM) can alter the neural response to evoked pain in CLBP people (Berry et al., 2020). SCM differs substantially from other mindfulness approaches. While the latter focus on inner experiences such as sensations, emotions, and thoughts, SCM is aimed at the individual experiencing suffering (Neff and Germer, 2013). In the context of CLBP, mindful awareness is directed toward acknowledging body sensations like as pain in all its forms (e.g., stabbing, burning quality) in a non-judgmental way, while SCM is specifically designed and developed to emphasize soothing and comforting the “self” when discomforting and distressing experiences, reminding us that such experiences are part of being human (Neff and Germer, 2013).

Therefore, the main aim of this study was to determine if Hatha yoga is more effective when combined with self-compassion meditation in reducing kinesiophobia and improving the subjective well-being in individuals with CLBP. Specifically, we attempted to combine a Hatha yoga protocol with a self-compassion meditation in order to investigate whether SCM can influence the kinesiophobia, positive/negative affect, perceived stress, and level of perceived low back disability.



2 Materials and methods


2.1 Participants

Seventy participants were enrolled by two general practitioners based on their medical history and the cohort consisted of 47 males and 23 females with a mean age of 35.86 ± 7.36 years. They were randomly and blindly assigned to Hatha yoga group (Control or HY; 23 males and 12 females with a mean age of 35.14 ± 7.36 years) or to Hatha yoga plus Self-compassion meditation (Experimental or HYSCM; 24 males and 11 females with a mean age of 36.57 ± 6.94 years) using simple randomizing approach. To create the random number sequence, an independent researcher, utilized the Random Number Generators feature in SPSS 28.0 statistical software. The resulting sequence was then securely stored in sealed, numbered envelopes. As participants were enrolled, a research assistant systematically opened these envelopes in order and assigned participants to their respective groups. Allocation was determined based on the order of enrollment.

Inclusion criteria were: (i) persistent CLBP; (ii) adult age (≥18 years old). Exclusion criteria were: (i) acute low back pain including recent thoracic-lumbar trauma; (ii) specific causes of low back pain such as lumbar stenosis, disk hernia, spinal deformity, fracture, spondylosis, osteoporosis of the spine; iii) current or pre-existing neurologic, oncologic, or psychiatric conditions (e.g., dementia, Parkinson’s disease, congenital central nervous system malformations, multiple sclerosis, tumors, schizophrenia, head trauma) as reported by general practitioners; iv) individuals with recent cerebrovascular accidents and myocardial infarctions, as reported by general practitioners. A power analysis using free software (G*Power) (Faul et al., 2007) was conducted to determine an adequate sample size for the study. The analysis revealed that a minimum of 62 participants is needed, calculated based on a study power of 80%, α set at 0.05, and an effect size of 0.3. With anticipation of a possible dropout rate of 10%, it was decided that each group should have 35 participants. Following consent to participate, HY and HYSCM classes were provided to all the participants (Figure 1). During the post-test phase, one participant (3%) from the experimental group withdrew, resulting in a sample of 34 participants included in the post-test analysis. Three participants (8%) withdrew from the control group, leaving a sample of 32 participants for post-test analysis. In the follow-up phase, four participants (11%) from the experimental group and seven participants (20%) from the control group withdrew, resulting in final samples of 31 and 27 participants, respectively.
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FIGURE 1
Recruitment and participant flow chart. Figures were made ad hoc.


All participants voluntarily participated in the study. They each provided written consent after receiving comprehensive information about the study’s objectives, advantages, and possible risks. Consent forms were specifically approved by the “The Ethical Committee of the Faculty of Kinesiology” (Split, Croatia). This committee approved the entire study design, which was conducted according to the ethical standards of the 1964 Helsinki Declaration and its subsequent amendments (2181-205-02-05-23-025).



2.2 Procedures

Participants in the HY group attended only the yoga sessions (1 h, 3 days per week, over 8 weeks) while the HYSCM participated in both the yoga sessions and an additional self-compassion meditation (totaling 1 h 30 min, 3 days per week, over 8 weeks). All sessions took place under the same conditions (room, light, and temperature ≈23°C) and were led by the same professional with a master’s degree holder in clinical psychology, certified yoga, MBSR-MBCT instructor, and expert in self-compassion meditation. Before starting the sessions, the instructor conducted a preliminary “zero session” to familiarize all participants with the practices to be conducted, explaining and giving them a chance to try them out. This lesson was critical in making participants aware of the kind of effort required and how their spine was responding to asana practices. The Hatha yoga sessions, identical for both groups, lasted an hour and included the following activities:


•Sama vritti pranayama (10 min.): This is a breathing practice characterized by a one-to-one ratio respiratory rate. Specifically, we employed a pattern of inhaling and exhaling to the count of four: inhale for 4 s; hold the breath in for 4 s; exhale for 4s; hold the breath out for 4s; then restart the cycle;

•Asanas (40 min; Figure 2): Three series of eight asanas were performed, specifically: Marjaryasana/Bitilasana (Cat/Cow Pose); Adho Mukha Svanasana (Downward-Facing Dog Pose); Uttanasana (Standing Forward Bend); Malasana (Garland Pose); Salamba Bhujangasana (Sphinx Pose); Utthita Balasana (Extended Child’s); Pavanamuktasana (Wind-Removing); Supta Matsyendrasana (Reclining Spinal Twist).
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FIGURE 2
Asanas chosen by the certified yoga instructor.


The instructor emphasized the importance of not overexerting oneself while performing the asanas and encouraged participants to perform them to the best of their abilities. So, while the instructor maintained for three breaths to five deep breaths (or about 1 min) according to the specific asana, participants could occupy the time of each asana according to their ability and physical possibilities. Pause were set between each asana and between each series.


•Yoga Nidra (10 min.): The final relaxation technique was characterized by the rotation of body awareness, breath awareness, and awareness of feelings and sensations. In our study the Sankalpa, i.e., intentions, and final visualization were not included.



The 30-min self-compassion meditation was performed only by HYSCM group and was characterized by three components: self-kindness versus self-judgment; common humanity versus isolation; and mindfulness versus over-identification. Participants meditated on each component for 10 min.



2.3 Outcome measures

Psychological assessments were provided to the participants before (pre-) and after (post-) the intervention. Several questionnaires were included related to: i) psychological affective experiences (PANAS, Positive and Negative Affect Schedule; Terracciano et al., 2003); ii) perceived stress (PSS, Perceived Stress Scale; Mondo et al., 2021); iii) fear of movement (i.e., kinesiophobia; TSK, Tampa Scale of Kinesiophobia; Burwinkle et al., 2005); iv) level of perceived disability (RMQ, Roland Morris Low Back Pain and Disability Questionnaire; Padua et al., 2002). Participants from both the HY and HYSCM groups received and completed the questionnaires before the first Hatha yoga session [and self-compassion meditation] (pre-evaluation) and immediately after the last Hatha yoga session [and self-compassion meditation] (post-evaluation). A follow-up evaluation was provided after one month after post-evaluation. The scoring of the questionnaires is reported as follows:


•PANAS: This questionnaire evaluates positive and negative affect using 20-items that reflect the most general dimensions of individual affective experiences. It comprises a series of words describing different feelings and emotions, each assessed on a Likert scale indicating the extent to which the participant has felt a particular state over the past week, with scores ranging from 1 (not at all/very little) to 5 (extremely). Positive Affect Score (PA) is calculated by adding the scores on items 1, 3, 5, 9, 10, 12, 14, 16, 17, and 19. Scores can range from 10 – 50, where higher scores representing higher levels of positive affect. The Negative Affect (NA) Score is derived from the sum of the scores on items 2, 4, 6, 7, 8, 11, 13, 15, 18, and 20, with scores ranging from 10 to 50, and lower scores indicating lower levels of negative affect.

•PSS: This 10-item questionnaire evaluates perceived stress and is among the most widely used tools to measure this psychological experience. Responses are given on a Likert scale from 0 (never) to 4 (very often). The score is obtained by reversing the responses (e.g., 0 = 4, 1 = 3, 2 = 2, 3 = 1, and 4 = 0) given to the four positively worded items (items 4, 5, 7, and 8) and then summing all scale items.

•TSK: Kinesiophobia: This instrument evaluates the fear of movement and consists of 13 items scored on a four-point Likert scale from 0 (strongly disagree) to 4 (strongly agree). In the Italian version (Monticone et al., 2010) no cut-off was established, and it was recommended to consider the total score.

•RMQ: This instrument evaluates the perceived disability caused by low back pain. It is scored by adding up the number of items checked by the patient in a 24-item questionnaire (Padua et al., 2002). Total score ranges from 0 to 24, where 0–9 indicates low disability, 10–13 indicates mid disability, up to 14 points indicate severe disability.





2.4 Statistical analysis

Descriptive statistics, including means and standard deviations (SD), frequencies, or percentages (%), were used to summarize the socio-demographic and clinical variables, based on their nature. Group comparisons of these variables were conducted using Student’s independent t-test for continuous variables and the Chi-Square (χ2) test for categorical data (with Fisher’s test used when necessary). The normality of the distribution of continuous variables was confirmed by the Shapiro-Wilk test. A Generalized Estimating Equation (GEE) on an intention to treat basis (ITT) was used to explore the effects of the intervention on TSK, PSS, RMQ, PA and NA by using group and time as main effects in three different time points. Liang and Zeger (1986) introduced the GEE methodology to accurately estimate the regression coefficient and its variance when correlated data is utilized in regression analyses. The GEE model is a robust method for analyzing longitudinal data that may not be normally distributed and have variable variances of outcome measures. Moreover, this model is also designed to accommodate missing data which is a common issue in randomized controlled trials (RCTs). Whenever a group × time interaction effect was observed, a pairwise comparison with Bonferroni correction was conducted to compare the differences between the intervention groups. To estimate the effect size for the group-by-time interaction, Cohen’s d was calculated by comparing the change scores with a t-test and converting the t-statistic using the formula d = 2(t)/sqrt (df), where df represents the degrees of freedom. The magnitude of d was qualitatively interpreted using the following thresholds (Hopkins et al., 2009): < 0.2, trivial; 0.2 to 0.6, small; 0.6 to 1.2, moderate; 1.2 to 2.0, large; and 2.0 to 4.0, very large. A significance level of p < 0.05 was chosen for the analysis. The data were analyzed using SPSS 28.0 statistical software (SPSS, Chicago, IL, USA) and GraphPad Prism 9 (GraphPad Software, Inc., San Diego, CA, USA).




3 Results


3.1 Clinical and demographic characteristics of the participants

The clinical and demographic characteristics of the participants at the baseline are presented in Table 1. Most of them were males (67%) and employed (66%). Moreover, most participants (64%) had a high school diploma, while only three participants (4%) had completed elementary school. Only 20% of the entire sample were single. Regarding the participants’ previous experience with yoga and meditation, most of the sample reported having no prior experience with these practices. Specifically, 73% of participants (n = 51) reported no previous yoga experience, while 81% (n = 57) reported no previous meditation experience out of the total sample of 70 participants. The results of the chi-squared and t-tests indicated that there were no significant differences in all variables at baseline between the two groups (p > 0.05). These findings suggest that no potentially confounding variables were present in the initial group assignment, which strengthens the validity of the subsequent analyses.


TABLE 1    Demographic and clinical characteristics of participants at baseline.
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3.2 Effects of hatha yoga interventions

The findings of the Generalized Estimating Equation (GEE) analysis are presented in Table 2. The results indicate that significant group × time interaction effects in GEE model were observed for the TSK (Wald χ2 = 141.51, p = 0.047), PA (Wald χ2 = 3.07, p = 0.047), and NA (Wald χ2 = 23.51, p = 0.047) variables. Accordingly, post hoc analyses were conducted on these variables. As presented in Table 2, the GEE model showed no significant differences between the two groups in TSK at pre-test. The results of the group × time interaction analysis indicated that there were statistically significant differences in the change of TSK from pre-test to post-test (Wald χ2 = 24.08, p < 0.001, ES = 1.2 [large]) and follow-up (Wald χ2 = 47.32, p < 0.001, ES = 1.499 [very large]) between the groups. This suggests that the HYSCM group had a greater decrease in TSK from pre-test to post-test and one-month follow-up, by 4.42 and 6.10 points, respectively, compared to the HY group. The within-group analysis showed that both groups had a significant decrease in TSK from pre-test to post-test (p < 0.001), and pre-test to follow-up (HYSCM: p < 0.001; HY: p = 0.026) as presented in Figure 3 and Table 3.


TABLE 2    Effects of Hatha + SCM intervention on the participants’ TSK, PSS, RMQ, PA, and NA at pre-test, post-test, and follow-up.
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FIGURE 3
Changes in TSK, PA, and NA scores at different time points; *p < 0.05; ***p < 0.001.



TABLE 3    Within-group comparison of changes in TSK, PA, and NA scores at different time points.
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There were no significant differences between the two groups in PSS at pre-test. Significant group × time interaction effects were observed at follow-up (Wald χ2 = 5.48, p = 0.019, ES = 0.636 [moderate]), but not at post-test (Wald χ2 = 0.44, p = 0.508, ES = 0.13 [small]). This suggests that the effect of the intervention on perceived stress differed between the HYSCM and HY groups over time, with the HYSCM group showing a greater reduction in perceived stress at follow-up compared to the HY group. Significant interaction effect at follow-up only suggests that the intervention may have had a delayed effect on reducing perceived stress.

Regarding the RMQ the effect of group was not statistically significant (Wald χ2 = 0.54, p = 0.464). However, significant effects were observed for time at post-test (Wald χ2 = 24.25, p < 0.001) and follow-up (Wald χ2 = 11.77, p < 0.001). Moreover, a non-significant group × time interaction effect was found at post-test (Wald χ2 = 0.09, p = 0.765, ES = 0.044 [trivial]) and follow-up (Wald χ2 = 0.02, p = 0.885, ES = 0.017 [trivial]). This suggests that the effect of the intervention on disability did not differ between the HYSCM and HY groups over time. Significant time effects were observed at both post-test and follow-up, indicating that disability decreased over time regardless of group assignment.

The GEE model showed no significant differences between the two groups in PA at pre-test (Wald χ2 = 0.48, p = 0.488). Significant group x time interaction effects were observed at both post-test (Wald χ2 = 4.66, p = 0.031, ES = 0.521 [small]) and follow-up (Wald χ2 = 12.91, p < 0.001, ES = 0.829 [moderate]). This suggests that the effect of the intervention on positive affect differed between the HYSCM and HY groups over time. Specifically, at post-test, the HYSCM group had a greater increase in positive affect (on average by 2.41 points), and at follow-up, (on average by 5.41 points) compared to the HY group. Moreover, the post hoc analysis revealed the same trend in changes for HYSCM group (Figure 3 and Table 3).

Considering NA, no significant differences between the two groups in NA at pre-test Wald χ2 = 0.26, p = 0.610) were found. A statistically significant differences were observed between the groups in terms of the change from pre-test to post-test (Wald χ2 = 15.67, p < 0.001, ES = 0.995 [moderate]) and follow-up (Wald χ2 = 20.11, p < 0.001, ES = 1.043 [moderate]), according to the analysis of group x time interaction results. Over time, there seemed to be a difference in the effect of the intervention on NA between the HYSCM and HY groups, where at post-test, the HYSCM group had a decrease in NA (on average by 3.64 points) compared to the HY group. The same was observed at follow-up, where the HYSCM group had a decrease in NA (on average by 5.00 points) compared to the HY group. Within-group analysis revealed significant changes from pre-test to post-test (p < 0.001), pre-test to follow-up (p < 0.001), and post-test to follow-up (p < 0.001) for the HYSCM group, whereas no significant changes were observed for the HY group.




4 Discussion

In the present study, the effects of Hatha Yoga and a combined approach of Hatha Yoga and Self-Compassion Meditation on measures of kinesiophobia, positive and negative affect, perceived stress, and level of perceived low back disability in people with chronic low back pain were investigated.

Both groups showed significant improvements in kinesiophobia from pre-test to post-test and follow-up. However, the improvements were significantly greater in the HYSCM group. This may suggest that the addition of self-compassion meditation helped participants to confront their fear of movement more effectively. Incorporating self-compassion meditation, as a potential aid in reducing kinesiophobia and influence the chronic pain, is consistent with the literature that emphasizes the significance of psychological factors in pain management and the potential advantages of mindfulness-based approaches in decreasing fear-avoidance beliefs and behaviors linked to chronic pain (Wren et al., 2012; Veehof et al., 2016). For example, the cognitive-behavioral models of chronic pain conceptualize the etiology of pain as a vicious circle in which fear of pain initiates avoidance behavior, which contributes to deconditioning, and may maintain and enhance pain experiences, thereby fueling fear of pain and avoidance behavior (Muris et al., 2001). Research has emphasized the significance of fear-avoidance beliefs in predicting the persistence of pain, disability, and extended sick leave in people dealing with both acute and chronic pain conditions (Turk and Wilson, 2010; Gidron, 2016). It has been suggested that self-efficacy and kinesiophobia play crucial roles in how pain can result in disability among chronic low back pain people. In fact, in this population, pain self-efficacy has been identified as a more significant mediator in the relationship between pain and disability than kinesiophobia (Costal et al., 2011). Adherence to pain self-management strategies has been associated with improved pain, depression, and disability in those with disabling chronic pain (Nicholas et al., 2012). Mindfulness practices have been linked to reduced fear-avoidance beliefs and behaviors related to chronic pain (Schütze et al., 2010). Finally, self-compassion has been proposed as a buffer in pain management, associated with more adaptive coping rather than fear-avoidance (Malpus et al., 2023). Therefore, adding self-compassion meditation to treatment for chronic pain may help people confront their fears of movement more effectively and engage in life despite their pain (Wren et al., 2012).

Regarding perceived stress, there were no significant differences between the two groups at post-test, but a significant group x time interaction effect was observed at follow-up, indicating that the HYSCM group experienced a greater reduction in stress over time. It could be speculated that the intervention’s self-compassion meditation component helped cultivate coping strategies and resilience, leading to a delayed but significant reduction in perceived stress (Allen and Leary, 2010; Wang et al., 2023). This aligns with the growing body of literature highlighting the stress-reducing effects of mindfulness and self-compassion practices (Barnard and Curry, 2011; Keng et al., 2011; Neff and Germer, 2013; Khoury et al., 2015).

In terms of perceived disability, both interventions showed a decrease in disability related to chronic low back pain over time as measured by RMQ regardless of group assignment. These findings are consistent with previous research on the benefits of physical activity, including yoga, in managing CLBP (Koerich et al., 2021; Maruf et al., 2021). Indeed, Singh (2013), found that yoga can positively impact physical disabilities in individuals with intellectual disabilities. Similarly, Maruf et al. (2021) found that physical activity level and health-related quality of life decrease with increasing CLBP-related disability. Additionally, authors have highlighted that CLBP-related disability affects individuals’ social lives, careers, and families (Koerich et al., 2021). These studies suggest that the physical component of Hatha Yoga, common to both interventions, likely contributed to the improvements in physical function and disability observed in this study.

Finally, a significant improvement in positive affect and a reduction in negative affect over time in the HYSCM group were observed. These results are consistent with literature that showed improvements in emotional regulation and coping through self-compassion meditation (Lutz et al., 2008; Turner, 2012). For instance, Sirois (2015) demonstrated a positive association between self-compassion and intentions to engage in health-promoting behaviors, with positive and negative affect serving as a valuable self-regulation resource to promote health behaviors. Similarly, Matko et al. (2022) investigated the effects of different combinations of yoga components on the participants’ body awareness, emotion regulation, affectivity, self-compassion, and distress tolerance. The study found that combining meditation with physical yoga, ethical education, and both yoga and ethical education improved self-compassion. Furthermore, Hofmann et al. (2011) highlighted how compassion meditation may reduce stress-induced subjective distress, immune response, and enhance activation of brain areas involved in emotional processing and empathy. These results suggest that self-compassion meditation, as seen in the HYSCM intervention, may facilitate better emotional regulation, and reduced negative affect in individuals with CLBP.



5 Conclusion

Overall, our study suggests that while Hatha Yoga alone can be beneficial in managing CLBP, the combined approach of Hatha Yoga with Self-Compassion Meditation may provide additional benefits by reducing fear of movement and improving emotional well-being. These results underline the potential of holistic, mind-body interventions in managing CLBP. Nonetheless, more research is needed to confirm these findings, explore the potential underlying mechanisms, and assess the long-term effects of such interventions.



6 Limitation of the study

Despite the positive and encouraging results, there are limitations that it is appropriate to highlight. Firstly, the sample size may be limited because the presence of dropouts during the post-test and one month follow-up phases could potentially impact the study’s statistical power, as the final sample size analyzed in those phases may be lower than initially planned. The participants’ pre-study and follow-up physical activity levels did not investigate, but instead chose to measure BMI as an indirect measure. Finally, a lack of a pure Control group, i.e., without any interventions, does not make a placebo effect completely excludable. Overall, these data will be necessary to discern any further effects or interactions.
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Domestic work 9 (26) 3 9)

Unemployed 5 (14) 7 (20)

Education, n (%) 2.214 0.529
Elementary school 1 3) 2 6)

Middle school 4 (11) 1 3)

High school 22 (63) 23 (66)

University diploma or higher 8 (23) 9 (25)

Marital status, 1 (%) 0.654 0.721
Single 8 (23) 6 (17)

Engaged 12 (34) 15 (43)

Married 15 (43) 14 (40)

Pharmacological therapy, n (%) 1.628 0.443
Analgesic 14 (40) 12 (34)

Muscle relaxant 10 (29) 15 (43)

Both 11 (31) 8 (23)

Previous yoga therapy, n (%) 0.072 0.788
Yes 9 (26) 10 (29)

No 26 (74) 25 71)

Previous mediation experience, 1 (%) 0.094 0.759
Yes 7 (20) 6 17)

No 28 (80) 29 (83)

Smoking, n (%) 3.66 0.056
Yes 22 (63) 14 (40)

No 13 (37) 21 (60)

Legend: Means with standard deviations (SD); number (n) of cases with percentages (%); x2/t — chi square/t statistics value; BMI, body mass index.






