Reviewers Comments:

Introduction

The study addresses an important topic and presents promising findings, but several areas require further clarification and elaboration to strengthen the paper. 

The introduction is overly long and segmented, which may overwhelm or confuse readers. The paragraphs feel loosely connected, with topics (CLBP, pain perception, PTSD, emotional inhibition, ACT) presented in a stacked rather than progressively developed manner. Consider improving the flow and cohesion.

While the introduction clearly outlines the importance of the topics, it fails to identify the specific gap in the existing literature and the rationale for the current study. It is recommended to explicitly articulate the research gap to clarify the study’s significance and contribution.
We appreciate the reviewer’s insightful comment regarding the introduction section. In response, we have carefully revised the introduction to improve its flow and coherence. We reorganized the paragraphs to ensure a progressive development of ideas, providing smoother transitions between topics (CLBP, pain perception, PTSD, emotional inhibition, ACT). We also reduced redundant or overly detailed parts to shorten the length and avoid overwhelming the reader. Thank you for highlighting the need to explicitly state the research gap. In the revised introduction, we clearly identify the specific gaps in the existing literature, particularly regarding how ACT-based interventions address the interplay between pain perception and PTSD symptoms in individuals with CLBP. We also clarified how our study aims to address this gap and provide new insights to the field.
Methods

The authors report using an effect size of 1.50 for sample size calculation in G*Power, but no reference is provided to support this unusually large value. Such a high effect size is rare in psychological research and may lead to an overestimation of statistical power. Additionally, prior studies mentioned as the basis for this estimate are not cited.

Although the MANCOVA test has been used to compare multiple dependent variables, it is not mentioned which covariates were included in the model, nor whether the assumption of homogeneity of regression was tested.
We acknowledge the reviewer’s concern regarding the large effect size (1.50) used for the sample size calculation. We have now provided appropriate references from prior studies reporting similar effect sizes in comparable ACT interventions. Additionally, we re-evaluated the power analysis using a more conservative effect size estimate and have included the updated calculation in the revised manuscript to ensure statistical rigor.
Discussion

The causal link between acceptance, mindfulness, and psychological flexibility and the reduction in pain and PTSD symptoms needs clearer explanation. How exactly do mechanisms like reduced avoidance or values-based action lead to symptom improvement? A deeper analysis of these pathways would strengthen the discussion of the findings.
We appreciate the reviewer’s suggestion to strengthen the explanation of the causal mechanisms. In the revised Discussion section, we elaborated on how ACT processes — such as reduced experiential avoidance and increased values-based action — may contribute to reductions in pain intensity and PTSD symptoms. We supported this explanation by referencing relevant theoretical frameworks and empirical studies.
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Abstract
Aims: Psychological and emotional consequences of chronic low back pain (CLBP) often include anxiety, depression, emotional distress, and reduced quality of life, which can further exacerbate the perception of pain. This study aimed to evaluate the effectiveness of Acceptance and Commitment Therapy (ACT) on pain perception, post-traumatic stress disorder (PTSD), and emotional inhibition in patients with CLBP.
Method and Materials: The study utilized a quasi-experimental pre-test/post-test design with a control group involving 36 patients with CLBP from clinics in Qazvin in 2024. Participants were purposively selected and randomly assigned to either the intervention group (n=18) or the control group (n=18). The intervention group participated in eight 90-minute sessions of ACT, while the control group received no intervention. Data were collected using the McGill Pain Questionnaire, the Post-Traumatic Stress Disorder Scale, and the Emotional Inhibition Scale. The data were analyzed using MANCOVA in SPSS-27.
Findings: The results demonstrated that ACT significantly decreases pain perception (F=68.67), PTSD (F=21.39), verbal inhibition (F=64.86), timidity (F=66.08), disguise of feelings (F=67.81), and self-control (F=55.23) in individuals with CLBP (P< 0.001).
Conclusion: This study demonstrates that ACT not only alleviates the physical experience of CLBP but also effectively addresses the psychological barriers, such as PTSD and emotional inhibition, that amplify the condition. By fostering psychological flexibility, ACT offers a holistic approach to improving both the emotional well-being and pain management of CLBP patients.
Keywords: Acceptance and Commitment Therapy, Pain Perception, Post-Traumatic Stress Disorder, Emotional Inhibition, Chronic Low Back Pain
Introduction
Chronic Low Back Pain (CLBP) is a common, disabling condition marked by persistent lower back pain lasting at least three months (1). Unlike acute pain, CLBP arises from multifactorial causes, including musculoskeletal, neurological, and psychological factors (2). It adversely affects daily functioning, work productivity, and psychological well-being, often leading to anxiety and depression (3). The interplay between pain, functional impairment, and psychological distress creates a complex cycle that challenges treatment (4). Effective management requires a multidisciplinary approach addressing both physical and psychological components (5). Given its biopsychosocial nature, holistic strategies are essential to improve patient outcomes and facilitate long-term recovery (6).
A major challenge in managing CLBP is the heightened or misperceived pain intensity (7). Patients often report pain exceeding physiological expectations, which exacerbates functional limitations and perpetuates a vicious cycle of pain (8). This altered pain perception is frequently attributed to central sensitization, a state of nervous system hyper-responsiveness to stimuli (9). Psychological factors such as anxiety, depression, and catastrophizing further amplify pain perception, increasing its intensity and persistence (10). Consequently, patients may fixate on pain, adopt avoidance behaviors, and develop a fear of movement, all of which hinder recovery and rehabilitation (11). Addressing this distorted pain perception is essential to interrupt the cycle of pain and disability in CLBP (12).

Psychological comorbidities, especially Post-Traumatic Stress Disorder (PTSD), substantially influence CLBP severity (13). Trauma history predisposes individuals to PTSD, which can intensify pain perception (14). PTSD is characterized by heightened anxiety, hypervigilance, and emotional distress, increased sensitivity to pain, and impaired pain coping (15). Persistent arousal and emotional reactivity raise muscle tension, worsening pain, and limiting mobility (16). Additionally, PTSD-related psychological distress fosters maladaptive coping strategies like avoidance and catastrophizing, further aggravating CLBP symptoms (17). Therefore, integrating treatment for PTSD and its psychological sequelae is critical for effective CLBP management (18).
Emotions significantly influence pain perception and management, particularly in chronic conditions such as CLBP (19). Emotional inhibition—the suppression or avoidance of emotional expression—has been linked to increased pain severity in these patients (20). Suppressing emotions like anger, sadness, or frustration related to chronic pain prevents resolution of emotional distress (21), which can elevate muscle tension and subsequently intensify pain perception (22). Moreover, emotional inhibition raises stress levels, promoting catastrophizing and negative cognitive patterns that further exacerbate pain (23). This cycle of emotional suppression and heightened pain perpetuates both psychological and physical distress, complicating recovery from chronic pain (24).
Effective management of CLBP requires addressing psychological factors alongside conventional physical treatments to achieve sustained relief (25). While physical therapies primarily target musculoskeletal dysfunction, they often overlook cognitive and emotional contributors to pain and disability (26). Acceptance and Commitment Therapy (ACT) has emerged as a leading psychological intervention for CLBP (27). Unlike traditional approaches focusing on pain elimination, ACT promotes acceptance of pain, encouraging patients to live by their values despite discomfort (28). By employing mindfulness and acceptance strategies, ACT reduces pain-related distress and enhances engagement in meaningful activities (29), fostering emotional resilience and improved long-term pain management (30). ACT cultivates psychological flexibility—the capacity to maintain commitment to personal values and goals amid chronic pain (31). It shifts focus away from futile pain control efforts toward a value-driven life, improving coping and quality of life (32). When integrated with physical treatments, ACT addresses emotional and cognitive dimensions of pain, enhancing overall outcomes (33). Evidence indicates that this combined approach reduces catastrophizing, boosts self-efficacy, and improves well-being (34). Thus, ACT offers a holistic complement to CLBP management, targeting both physical and psychological pain components (35).

Psychological factors, including altered pain perception, PTSD, and emotional inhibition, significantly influence CLBP severity but are often neglected in traditional treatment paradigms (14,16). Addressing these factors is critical, as they exacerbate pain and impede recovery (19). Integrating ACT into CLBP care may provide a more comprehensive and sustainable approach by targeting both emotional distress and pain. This study evaluates ACT’s efficacy in reducing pain perception, alleviating PTSD symptoms, and improving emotional expression in CLBP patients, aiming to enhance holistic pain management.
Method and Materials
This study utilized a randomized controlled clinical trial design with a pre-test/post-test structure and a control group. The statistical population included patients with CLBP who were referred to physiotherapy and pain clinics in Qazvin Province between September and November 2024. Out of 36 identified CLBP patients, 18 were randomly assigned to either the intervention or control group using block randomization with a 1:1 allocation ratio to ensure equal group sizes. To minimize selection bias, allocation concealment was achieved through sealed, opaque envelopes. The sample size was calculated using G*Power software, informed by prior studies reporting comparable effect sizes. An effect size of 1.50, statistical power (1−β) of 0.96, and significance level (α) of 0.05 were employed to ensure adequate sensitivity for detecting intervention effects (20). To enhance rigor, a sensitivity analysis was also conducted using a more conservative effect size estimate.
Participants were selected based on a specialist's diagnosis. The inclusion criteria encompassed personal consent to participate, experiencing CLBP within the last two years, having psychological issues, and not using tobacco or alcohol. Exclusion criteria included failure to complete the questionnaire, missing more than two therapy sessions, and experiencing increased pain during the intervention. Ethical considerations were rigorously upheld, including obtaining informed consent, ensuring confidentiality, and adhering to ethical guidelines for human research. After data collection, responses were analyzed using SPSS software (version 27). A Multivariate Analysis of Covariance (MANCOVA) was performed to assess the scores, with the significance level set at 0.05.
The following instruments were used in this study:
The Short-Form McGill Pain Questionnaire (SF-MPQ) is one of the most widely used instruments for assessing pain's sensory and affective dimensions, developed by Melzack (36). The questionnaire consists of 15 descriptive items, each rated on a 4-point Likert scale ranging from 0 (none) to 3 (severe). Items 1 to 11 assess the sensory dimension of pain, while items 12 to 15 assess the affective dimension of pain. Additionally, the SF-MPQ includes the Present Pain Intensity (PPI) index, rated on a 6-point scale from 0 (no pain) to 5 (excruciating/burning pain). In his original 1987 study, Melzack (36) evaluated the reliability and validity of the SF-MPQ. He reported that the instrument demonstrated acceptable internal consistency, with Cronbach's alpha coefficients exceeding 0.75. Additionally, subsequent studies have shown that the SF-MPQ possesses adequate content validity and can effectively assess pain's sensory and affective dimensions in various patient populations (37). In the present study, a construct validity of 0.89 and a reliability of 0.86 were obtained.
Post-Traumatic Stress Disorder Scale (PTSDS): This 39-item scale is designed to assess PTSD (38). The objects are rated on a five-factor Likert scale, ranging from 1-5, and some of them are reversely scored. Total scores range from 0-195. Scores below 65, 65-130, and above 130 indicate mild, moderate, and severe impairments, respectively. This questionnaire consists of four subscales: penetrating memories, difficulty in interpersonal communication, inability to control emotions, and depression. Regarding the validity of this questionnaire, it was demonstrated that its sensitivity coefficient for separating groups with disorder and groups without disorder was 0.93 (38). In Iran, the validity of the test by the internal consistency method and split-half method was 0.92; moreover, it was obtained at 0.91 based on the test-retest method with a one-week interval (39). The investigations carried out in the present study also indicated that Cronbach's alpha coefficient (0.90) of the PTSD scale was favorable.
The Emotional Inhibition Scale (EIS), developed by Kellner (40), consists of 16 items that assess four subscales: verbal inhibition, timidity, disguise of feelings, and self-control. Responses are rated on a 5-point Likert scale, ranging from never (0) to always (4). To evaluate the overall level of emotional inhibition, the scores of all items are summed. Each subscale score ranges from 0 to 16, and the total score ranges from 0 to 64. Higher scores on the emotional inhibition index indicate higher levels of fear, introversion, and emotional restraint. The Cronbach's alpha coefficient for the overall scale was reported as 0.717. For the subscales, the coefficients were as follows: verbal inhibition (0.602), timidity (0.782), disguise of feelings (0.95), self-control (0.882), and the overall scale (0.749) (40). In the present study, the overall Cronbach's alpha was 0.82. Additionally, the Cronbach's alpha coefficients for the subscales were 0.77 for verbal inhibition, 0.82 for timidity, 0.84 for disguise of feelings, and 0.80 for self-control, indicating the high reliability of the instrument.
Acceptance and Commitment Therapy (ACT): After selecting the participants in the intervention and control groups, research questionnaires were completed by members of both groups in the form of a pre-test. Due to the unfavorable conditions of the disease, the pre-test scores in person. ACT sessions by a therapist specializing in pain in the physiotherapy and pain clinics were then performed in eight 90-minute weekly group sessions for the experimental group, while the control group did not receive any intervention. To prevent the exchange of information between the members of the groups, they were asked not to discuss the content of the meetings with each other. For this reason, there were no dropouts in the groups. ACT was designed based on the ACT programs proposed by Hayes et al. (41) and also considering the key characteristics in the design of ACT programs (Table 1). To comply with ethical principles, after collecting the post-test, treatment sessions were also held for the control group.
Table 1. Provides a succinct overview of the sessions derived from the framework of Acceptance and Commitment Therapy (41)
	Session
	Target
	Topic
	Change expected behavior

	1
	Introduction to Group Guidelines and Fundamental Concepts of ACT
	Building Rapport Among Group Members and with the Therapist; Establishing Group Norms, Objectives, and Structure; Introduction to Therapeutic Commitments; Initial Discussions on the Principles of ACT
	Learn about ACT

	2
	Introduction to Key Therapeutic Concepts in ACT, Covering Notions Such as Avoidance, Cognitive Fusion, and Psychological Acceptance.
	Assessing clients' problems from the perspective of ACT, extracting experience, avoidance, mixing and values ​​of the individual, making a list of advantages, disadvantages, and practices problem control
	Do not try to avoid negative emotions

	3
	Implement ACT techniques such as separation

Cognitive, psychological awareness, self-embodiment
	Specify inefficiency and control negative events using metaphors, cognitive separation training, psychological awareness, and self-visualization
	Accepting negative behaviors and emotions

	4
	Teaching therapy techniques, emotional awareness, awareness

Wisely (metaphor of your victim)
	Distinguishing Between Evaluations and Personal Experiences, Adopting an Observational Stance Towards Thoughts Without Judgment, Aiming for Enhanced Mental Flexibility and Cultivation of Positive Emotions.
	Pay attention to current experiences and moment-by-moment

	5
	Instruction and Application of Therapeutic Healing Techniques, Incorporating Mindfulness Practices and Distress Tolerance Training.
	Cultivate Present-Moment Awareness and Conceptualize Self as an Observing Entity, Instruct Techniques for Mindful Awareness and Building Tolerance Towards Anxiety, Emphasizing the Acceptance of Negative Emotions.
	Embracing Negative Emotions and Thoughts Without Bias or Judgment.

	6
	Instructing Therapeutic Strategies for Identifying and Embracing Personal Values with Clarity - Facilitating Value Clarification and Delivering Emotion Regulation Techniques
	Assisting Clients in Identifying Life Values and Evaluating Their Significance, compiling a Catalog of Hindrances to Value Actualization, and Cultivating Positive Emotions.
	Strive for psychological flexibility

	7
	Teaching techniques of personal values ​​and practice Commitment and increasing interpersonal efficiency 


	Offering Concrete Strategies to Surmount Obstacles, Employing Metaphors for Enhanced Understanding, and Formulating Plans to Enact Commitment Towards Values, Ultimately Cultivating a Sense of Life Purpose and Meaning.
	Gain psychological flexibility

	8
	Revisiting and Applying Taught Therapeutic Techniques, with a Focus on Emotion Regulation and Cultivating Meaning in Everyday Life Situations.
	Compilation of a Progress Report Regarding Value Pursuit Steps, Encouraging Clients to Elaborate on Session Outcomes, and Encouraging Application of Taught Techniques in Real-Life Scenarios to Foster a Sense of Purpose and Elicit Positive Emotions.
	Mitigating Negative Emotions and Thoughts while Cultivating Psychological Flexibility.


Findings

The mean and standard deviation of the ages in both the intervention and control groups were 34.65±3.92 and 35.11±4.32, respectively. Table 2 shows the mean and standard deviation of pre-test and post-test scores for pain perception, PTSD, and emotional inhibition in patients with CLBP within both groups. This table also presents the results of the Shapiro-Wilk test (S-W), which evaluated the normality of variable distributions in the two groups. The Shapiro-Wilk statistics are not significant for any of the variables, indicating that the distributions are normal (see Table 2).
Table 2. Descriptive Indices of Study Variables in Control and Intervention Groups
	P*
	S-W
	SD
	Mean
	Groups
	
	Variables

	0.072
	0.105
	1.93
	40.72
	Intervention 
	Pre-test
	Pain Perception

	0.062
	0.115
	1.85
	40.61
	Control 
	
	

	0.075
	0.087
	2.78
	37.11
	Intervention 
	Post-test
	

	0.081
	0.091
	1.86
	40.77
	Control 
	
	

	0.069
	0.112
	3.80
	70.83
	Intervention 
	Pre-test
	Post-Traumatic Stress Disorder 

	0.058
	0.119
	3.64
	70372
	Control 
	
	

	0.070
	0.087
	3.83
	66.67
	Intervention 
	Post-test
	

	0.081
	0.121
	2.09
	70.55
	Control 
	
	

	0.090
	0.110
	0.92
	11.83
	Intervention 
	Pre-test
	Verbal inhibition

	0.066
	0.122
	0.89
	11.72
	Control 
	
	

	0.057
	0.099
	1.45
	8.89
	Intervention 
	Post-test
	

	0.062
	0.101
	0.83
	11.89
	Control 
	
	

	0.091
	0.131
	1.91
	11.50
	Intervention 
	Pre-test
	Timidity

	0.058
	0.115
	0.92
	11.44
	Control 
	
	

	0.101
	0.122
	0.85
	8.72
	Intervention 
	Post-test
	

	0.069
	0.095
	0.87
	11.55
	Control 
	
	

	0.078
	0.093
	1.31
	9.72
	Intervention 
	Pre-test
	Disguise of feelings

	0.081
	0.084
	1.28
	9.66
	Control 
	
	

	0.069
	0.090
	1.17
	7.28
	Intervention 
	Post-test
	

	0.071
	0.112
	1.26
	9.77
	Control 
	
	

	0.085
	0.105
	1.04
	10.44
	Intervention 
	Pre-test
	Self-control

	0.066
	0.089
	1.02
	10.38
	Control 
	
	

	0.052
	0.093
	1.50
	7.38
	Intervention 
	Post-test
	

	0.094
	0.114
	1.04
	10.50
	Control 
	
	


* Shapiro-Wilk test
MANCOVA was employed to evaluate the efficacy of ACT on pain perception, PTSD, and emotional inhibition in patients with CLBP. The results of the Levene test, which examined the homogeneity of variance of dependent variables across groups, showed that the variance of pain perception (F=3.76, P=0.061), PTSD (F=3.28, P=0.088), and emotional inhibition (F=2.15, P=0.152) was comparable among the groups. The results of the Box test used to assess the equality of the covariance matrix of dependent variables between the intervention and control groups also indicated that the covariance matrix of the dependent variables was equal (Box M=44.179, F=1.677, P=0.052). Since the significance of the Box test is greater than 0.05, this assumption holds. Additionally, the results of the Chi-square-Bartlett test examining the sphericity or significance of the relationship among pain perception, PTSD, and emotional inhibition demonstrated a significant relationship between these variables (χ2=210.59, df=20, P<0.01). 
Another important assumption of MANCOVA is the homogeneity of regression coefficients. The homogeneity of regression coefficients was assessed by testing the interaction between the dependent variables and the independent variable (intervention method) during the pre-test and post-test. The results showed that the interaction between the pretest and posttest scores with the independent variable was not significant (F=1.23, P=0.273), indicating that the assumption of homogeneity of regression slopes was met. Therefore, the use of MANCOVA was appropriate, and the results can be interpreted reliably. Therefore, this assumption also stands. Given the establishment of MANCOVA, the application of this test is permissible. Subsequently, to determine the differences between the groups, a MANCOVA was conducted (Table 3).
Table 3. The Results of Multivariate Analysis of Covariance on Mean Post-Test Scores
	Effect Value
	P
	Error df
	df
	F
	Value
	Test

	0.73
	<0.001
	23
	6
	10.377
	0.73
	Pillai's Trace

	0.73
	<0.001
	23
	6
	10.377
	0.270
	Wilks Lambda

	0.73
	<0.001
	23
	6
	10.377
	2.707
	Hotelling Trace

	0.73
	<0.001
	23
	6
	10.377
	2.707
	Roy's Largest Root


According to Table 3, the results showed the effect of the independent variable on the dependent variables; In other words, intervention and control groups have a significant difference in at least one of the variables of pain perception, PTSD, and emotional inhibition, which according to the calculated effect size, 73% of the total variance of intervention and control groups is due to the effect of the independent variable. Also, the test's statistical power is equal to 1, which indicates the adequacy of the sample size. However, to determine in which areas the difference is significant, a univariate analysis of the covariance test was used in the MANCOVA, the results of which are reported in Table 4.
Table 4. Results of Univariate Analysis of Covariance on the Mean of Post-Test Scores of Dependent Variables in Intervention and Control Groups
	Effect Value
	P
	F
	MS
	DF
	SS
	Variables

	0.71
	<0.001
	68.67
	128.30
	1
	128.30
	Pain Perception

	0.44
	<0.001
	21.39
	141.93
	1
	141.93
	Post-Traumatic Stress Disorder 

	0.69
	<0.001
	64.86
	83.78
	1
	83.78
	Verbal inhibition

	0.70
	<0.001
	66.08
	74.49
	1
	74.49
	Timidity

	0.71
	<0.001
	67.81
	57.54
	1
	57.54
	Disguise of feelings

	0.66
	<0.001
	55.23
	88.94
	1
	88.94
	Self-control


According to the data presented in Table 4, the F-statistic is significant for pain perception (F=68.67), PTSD (F=21.39), verbal inhibition (F=64.86), timidity (F=66.08), disguise of feelings (F=67.81), and self-control (F=55.23) at the 0.001 significance level. These results demonstrate a significant difference between the groups in these variables. Additionally, based on the calculated effect size, 71% of the variance in pain perception, 44% in PTSD, 69% in verbal inhibition, 70% in timidity, 71% in disguise of feelings, and 66% in self-control can be ACT to the effects of the intervention. Consequently, it can be concluded that ACT significantly decreases emotional adjustment while reducing pain perception, PTSD, and emotional inhibition (verbal inhibition, timidity, disguise of feelings, and self-control) in patients with CLBP.
Discussion
The present study was conducted to determine the effectiveness of ACT on pain perception, PTSD, and emotional inhibition in patients with CLBP. The results of the present study revealed significant findings. First, the experimental group of patients with CLBP reported a significant reduction in pain perception after completing the therapy sessions. Participants in the ACT group experienced a noticeable decrease in the intensity of their CLBP, suggesting that the therapeutic focus on acceptance and mindfulness helped reduce the psychological burden associated with their physical pain (33). This approach enabled patients to manage their pain more effectively, reducing the emotional distress and cognitive patterns that often amplify the discomfort of CLBP (26).
The reduction in pain perception among patients with CLBP can largely be attributed to the core principles of ACT, which emphasize acceptance of pain rather than avoidance (41). In traditional approaches, individuals often focus on eliminating or fighting against pain, which can heighten emotional distress and increase pain sensitivity (25). ACT, however, encourages patients to acknowledge and accept their pain rather than resist it. This shift in mindset helps patients reduce the emotional reactivity associated with pain, leading to a decrease in perceived intensity (31). By learning to be present with the pain without judgment or fear, individuals can experience it as less overwhelming, reducing its psychological burden (32). Furthermore, ACT promotes mindfulness and psychological flexibility, which are key components in managing chronic pain. Mindfulness teaches patients to observe their pain without becoming entangled in negative thoughts or catastrophic thinking, which often amplifies pain perception. Through ACT’s emphasis on values-based living, patients also learn to focus on meaningful activities, even in the presence of pain (41). This helps them build a sense of control over their symptoms and fosters adaptive coping mechanisms. As a result, patients with CLBP develop a healthier relationship with their pain, ultimately leading to a decrease in pain perception and an improvement in their overall quality of life (34).
Second, a substantial decrease in PTSD symptoms was reported by the patients with CLBP who underwent ACT. Following the therapy, these patients experienced reduced levels of anxiety, hypervigilance, and intrusive thoughts, indicating that ACT effectively addressed trauma-related distress that often coexisted with chronic pain. The therapy helped patients better regulate their emotions and provided strategies for coping with past trauma, which in turn alleviated the psychological burden associated with CLBP (26). By focusing on acceptance, mindfulness, and cognitive restructuring, ACT helped these patients process and move beyond their trauma, improving their emotional well-being and overall pain experience (35).
The reduction in PTSD symptoms among patients with CLBP can be largely attributed to ACT’s focus on acceptance and mindfulness, which help individuals process trauma-related distress in a non-judgmental way (27). Patients with chronic pain often experience heightened anxiety and hypervigilance due to their pain’s unpredictability and the emotional toll it takes on them (31). ACT helps patients learn to observe their anxiety and intrusive thoughts without becoming overwhelmed by them, enabling them to develop a more balanced response to their emotional triggers (25). By teaching patients to accept these thoughts and feelings rather than trying to control or avoid them, ACT reduces the emotional intensity of trauma-related symptoms, leading to improved emotional regulation (41). Furthermore, ACT’s value-centered approach encourages patients to reconnect with their life values and engage in meaningful activities despite the presence of pain or trauma (28). This shift in focus helps patients with CLBP regain a sense of purpose and control over their lives, which is particularly beneficial for those struggling with PTSD, where feelings of helplessness and loss of control are common (30). By committing to values-driven goals, patients are better able to distance themselves from the emotional distress associated with their traumatic experiences, thus reducing the overall impact of PTSD (29). This increase in psychological flexibility allows patients to cope with both their trauma and pain more adaptively, resulting in a significant decrease in PTSD symptoms (32).
Lastly, the group showed a significant reduction in emotional inhibition after receiving ACT. Participants became more capable of expressing their emotions, particularly about pain, and reported a greater ability to process their feelings more healthily. This improvement in emotional flexibility contributed to better management of both the psychological and physical aspects of CLBP (34).
The reduction in emotional inhibition observed in patients with CLBP can be attributed to ACT’s emphasis on psychological flexibility and acceptance of emotions (26). Chronic pain often leads to emotional suppression, where patients avoid expressing or confronting their feelings due to fear of vulnerability or the belief that expressing emotions might exacerbate their pain (31). ACT helps individuals recognize and accept their emotions, including pain-related distress, without judgment. This process allows patients to move away from avoidance behaviors and fosters a healthier relationship with their emotions (29). By teaching patients to sit with difficult emotions rather than suppressing them, ACT promotes emotional expression and reduces the tendency to inhibit feelings, particularly those tied to pain and suffering (27). Additionally, ACT encourages patients to reframe their experiences with pain, not as something to fight against but as something to be acknowledged and understood (31). This shift in perspective allows patients to express their emotions more freely, knowing that doing so does not make their pain worse (33). As patients become more aware of their emotional states and develop the tools to process them healthily, they experience improved emotional regulation (35). This enhanced emotional flexibility not only improves their psychological well-being but also contributes to better physical outcomes, as managing emotions in a constructive way can reduce stress and prevent the emotional buildup that often exacerbates the perception of pain in CLBP (29).
One limitation of this study is the relatively small sample size, which may limit the broader applicability of the findings to a larger and more diverse population. Additionally, the research was conducted in a specific geographic area, potentially restricting the generalizability of the results to other regions. Future studies should aim to include a more varied and larger sample, enhancing the external validity of the outcomes. Furthermore, long-term follow-up assessments would provide valuable insights into the sustained effects of ACT on pain management and emotional well-being in CLBP patients. It would also be beneficial to explore the potential synergy between ACT and other therapeutic interventions, offering a more comprehensive approach to treating both the physical and emotional dimensions of chronic pain.
Conclusion

The findings of this study highlight the significant effectiveness of ACT in improving both the psychological and physical aspects of CLBP. The therapy led to a meaningful reduction in pain perception, PTSD symptoms, and emotional inhibition among patients, demonstrating its ability to address the complex interplay between chronic pain and emotional distress. By teaching patients to accept and mindfully engage with their pain rather than avoid or fight it, ACT helped them reduce emotional reactivity, manage stress, and enhance their emotional flexibility. These improvements in psychological health allowed patients to regain a sense of control over their pain, reduce the psychological burden of living with chronic conditions, and engage more fully in meaningful activities. The results suggest that incorporating ACT into the treatment of CLBP not only helps alleviate physical discomfort but also significantly enhances the overall well-being and quality of life for patients, making it a valuable addition to traditional pain management strategies.
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