


	
Comparing the Individual and Joint Effectiveness of Acceptance and Commitment Therapy and Mindfulness on Alleviation of Depression and Anxiety Symptoms in Cancer Patients  


Abstract 
Background and purpose: Therapies based on acceptance, commitment, and mindfulness are recognized as efficient approaches to alleviating depression and anxiety symptoms in cancer patients. Acceptance and commitment underscore acceptance of hard feelings and thoughts and commitment to meaningful actions, while mindfulness highlights practicing presence in the moment. This study compared the individual and combined effectiveness of acceptance and commitment therapy and mindfulness in easing depression and anxiety symptoms in cancer patients. 
Method: The present research was a quasi-experimental study with a pretest-posttest-control group design. The statistical population consisted of the female cancer clients of Mirza Kuchak Khan Hospital in Tehran in 2023. They were diagnosed with depression and anxiety disorders through psychological interviews. A total of 60 patients able to participate in therapeutic sessions were selected and randomly assigned into three experimental groups and one control group. Beck’s depression and anxiety scale was used for data collection. Likewise, the subjects in the experimental groups received cognitive mindfulness-based and acceptance and commitment therapies separately and jointly for eight 1-hour sessions. 
Findings: The investigation of the effectiveness of the therapeutic approaches revealed that the combination of ACT and mindfulness-based therapies was the most effective method for relieving cancer patients’ depression symptoms and could considerably improve their mental states. Furthermore, both interventions independently alleviated patients’ depression and significantly relieved their anxiety symptoms. 
Conclusion: The results indicate that the integrated therapy is more effective than the individual approaches in relieving depression symptoms, and ACT has the highest effect on anxiety reduction. In general, this combination is suggested as an inclusive strategy for managing cancer patients’ psychological conditions. Thus, attending to mixed approaches is imperative in these patients’ psychotherapy due to their better outputs in relieving mental symptoms and improving quality of life. 
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Introduction 
     Cancer is one of the main problems and a prevalent disease in human societies. The numerous complications resulting from patients’ reactions to the disease diagnosis and treatment and hospitalization extensively impact the various dimensions of their lives and families (Pudkasam et al., 2019). The appearance of many patients changes due to losing hair or an organ (Salarirad, Bagheri, & Ghorbani, 2016). An individual’s reception of cancer diagnosis brings a great loss. Living with cancer and the concerns associated with the probability of the disease recurrence call for high mental resilience and resistance, enabling patients to face treatments, disease effects, and future uncertainties (Pasyar et al., 2023). Cancer patients usually encounter numerous psychological problems, such as stress, anxiety, depression, and mood swings, due to not identifying emotions, attempting to control emotions, and associated thoughts (Salarirad et al., 2022). The outcomes of many studies reveal that negative moods, depression, and anxiety prevail among cancer patients (WHO, 2021). In cancer patients, various factors like the fear of disease recurrence, Body Dysmorphic Disorder (BDD), chemotherapy, surgery, youngness, the severity of the disease, and the lack of social support can lead to psychological reactions, such as stress, depression, and anxiety, tied to the disease diagnosis and treatment (Basaknezhad et al., 2020). Cancer diagnosis accompanies a wide spectrum of consequences and changes at physical, psychological, financial, and social levels. Cancer patients and survivors and their families should get along with and adjust to the severe, resulting challenges of the disease. Around 50% of these patients report increased inconvenience and aggravation of symptoms, like fatigue, sleep disorders, physical impairments, pain, and mental burdens, e.g., worrisome, fear, grief, and anger (Carlson et al., 2019; Mehnert et al., 2018). One-third of the patients suffer from a comorbid diagnosable mental disorder. Hence, psychological-oncological interventions supporting adjustment to all these challenges are necessary for alleviating mental distress symptoms, e.g., depression and anxiety, and enhancing health-related welfare and life quality (Cristiana, Alexander, & Gregor 2024). 
     Depression is an emotional disorder recognized by emotional and mood changes. Owing to being usually chronic and recurring and potentially life-threatening, this disorder accompanies dissatisfaction, loss of past strength and interests, low self-confidence, feelings of sorrow and sinfulness, distraction, suicidal thoughts, physical/psychological slowness or restlessness, weight loss or gain, lack of pleasure, psychophysical fatigue, and alterations in the sleep pattern and appetite. According to the World Health Organization, depression is rated the fifth concerning expenditures. It was also estimated that depression would be the second disease endangering human health and life throughout the world in 2020 after cardiovascular illnesses (Abyar et al., 2018).       
    Different methods have been employed to treat depression disorder. However, the failure of the conventional cognitive-behavioral approaches necessitates examining new cognitive-behavioral ways to treat depression. Some researchers suggest mixing mindfulness-based methods with cognitive-behavioral interventions. The commonest type is Mindfulness-Based Stress Reduction (MBSR) training, recognized as a stress-reduction and relaxation program (Golpour & Mohammad Amini, 2012). Generally, mindfulness-based interventions ease the symptoms of depression, chronic pain, stress, anxiety, cardiac diseases, AIDS, stress-caused gastrointestinal problems, headaches, hypertension, and sleep disorders (Abd Algaderi et al., 2014). Mindfulness training is a stress-reducing treatment that teaches mental representation of life objects beyond humans’ immediate control through breathing and reflecting (Narimani et al., 2012). Mindfulness has recently engrossed the scientific society and is defined as momently awareness of unjudged experiences gained by purposeful attention. Mindfulness is not a technique or method but can be described as a way of being or understanding that necessitates perceiving personal feelings. Many studies have endorsed the effectiveness of mindfulness-based interventions in relieving stress, depression, suicidal thoughts, anxiety, and automatic negative thoughts and improving life quality, resilience, and psychological well-being (Godfrin & Heeringen, 2010). 
     Considering that diseases and pain are inevitable components of our lives, ACT assumes cancer patients’ distress is a normal reaction to the challenging experience of a serious illness. This inconvenience is categorized as the primary pain, e.g., normal levels of fear of cancer progress and recurrence and sadness about losing functional capacity. In contrast, secondary pain results from maladaptive coping processes, e.g., experiential avoidance or control strategies, such as obsessive rumination about disease-related experiences or positive thinking. In cancer patients, these attempts to control or transform the frequency or sensitivity of personal experiences are often accompanied by inefficient behaviors, such as overusing or underusing the health system to ease concerns about the condition and non-initiation or maintenance of illness-tied self-management behaviors (Herbert et al., 2022). Control efforts can manifest as overconcentration on a value, e.g., health, at the cost of others, e.g., social contacts. Unlike conventional CBT approaches, e.g., Beck’s therapy, ACT presents a different method for coping with inefficient thoughts and feelings. Recognized with an acceptance and value-based approach to facing initial pain, e.g., painful experiences and feelings, ACT relieves or prevents secondary pain through cognitive representation instead of altering thoughts and feelings. ACT therapists employ the six processes shaping the psychological flexibility hexaflex to work on their patients and reduce their secondary pain. In cancer patients, this includes ‘acceptance’ as the willingness to tolerate unpleasant feelings and experiences, such as the sorrow and grief rooted in functional constraints, fear of disease progress, pain, and fatigue, ‘contacting the present moment’ as non-judicable concentration on ‘here and now, which is developed contrary to an uncertain future, diffusion as making thoughts wordless, e.g., pain is surely a sign of cancer progress, ‘contacting the unchangeable self as context’ (contrary to numerous cancer-caused changes), and active involvement in value-based life, e.g., values and commitment. For instance, cancer diagnosis can lead to re-ranking values, and ACT, with its value-based approach, can help clarify these values (Cristiana, Alexander, & Gregor, 2024).     
    Among psychological therapies, various models have been employed for treating and easing patients’ psychological symptoms. Cognitive-behavioral therapies, especially ACT, are currently used as effective methods for treating and relieving the symptoms of mental disorders (McCracken 2014). Hayes developed ACT in the late 1980s based on behavioristic approaches to treatment. Behavioral therapy has been conceptualized into three groups or generations: Behavior therapy, cognitive behavior therapy, and the third wave of behavior therapy. The third wave endeavors to enhance psychological relationships with thoughts and feelings rather than altering cognitions. ACT is rooted in behaviorism despite being analyzed by cognitive processes. The purpose of this therapeutic method is to help clients attain a more valuable and satisfactory life by raising their psychological flexibility (Abyar et al., 2018). All in all, ACT first attempts to increase individuals’ acceptance of mental experiences (thoughts, feelings, etc.) and teaches them that any step to avoiding or controlling these unwanted mental experiences is ineffective or has a reverse or intensifying effect and that these experiences should be completely accepted with no internal or external reaction to their elimination. The second stage adds to individuals’ mental awareness, and the third teaches them to separate themselves from these mental experiences (cognitive detachment). The fourth attempts to reduce overconcentration on self-imagination or the personal story, like victimization, individuals develop in their minds. The fifth helps individuals identify their main personal values (value clarification), and the last stage motivates committed actions, i.e., goal- and value-oriented activities with acceptance of mental experiences. Thus, according to the outcomes of various studies on the effectiveness of mindfulness-based and ACT therapies in relieving mental disorders, the following questions are raised: Which one of these two approaches is more effective, and can their integration give rise to more efficiency? Hence, the present research compared the individual and joint effectiveness of mindfulness-based and ACT therapies in easing depression and anxiety symptoms in cancer patients. In a study, Pasyar et al. (2023) compared the effectiveness of the Mindfulness-Based Stress Reduction (MBSR) program and ACT on negative feedback, health anxiety, psychological well-being, and body image in women undergoing mastectomy. The results displayed that both therapeutic methods had statistically significant impacts on these variables. The total mean scores of health anxiety, well-being, body image, and negative feedback were not significantly different in the control group in the pretest, posttest, and follow-up periods, while the experimental ACT and MBSR groups revealed significant differences. The findings also reflected that ACT was more effective than MBSR since its fundamentals sought to enhance psychological flexibility. In another quest, Parham (2023) compared the effectiveness of ACT and Mindfulness-Based Cognitive Therapy (MBCT) on intolerance of uncertainty in women affected by infidelity. The mixed variance analysis revealed a significant difference between the groups in the pretest and posttest phases. Both interventions, with no significant difference in their effectiveness, reduced intolerance of uncertainty and did not lose their efficiency over time. The findings generally displayed that both interventions impacted intolerance of uncertainty in women affected by infidelity. In a similar vein, Jahedi and Badri Gargari (2023) ran a meta-analysis of the effectiveness of ACT on social anxiety and found that the mean mixed-effect size equaled -0.874 and -1.234 in the fixed and random models. Both values were statistically significant and indicated the positive effect of ACT on social anxiety. Therefore, it can be concluded that ACT-based interventions can lower the degree of social anxiety in individuals. Najafi et al. (2023) examined the effectiveness of positive mindfulness therapy on emotional capital and meta-emotion of women with Generalized Anxiety Disorder (GAD). The findings displayed that positive mindfulness, with a continuing impact until the follow-up phase, reduced negative meta-emotion and raised emotional capital and positive meta-emotion. Dinarvand et al. (2022) compared the effectiveness of positive and ACT therapies on the death anxiety and depression of older adults in sanitariums. They found that both positive and ACT groups received lower death anxiety and depression scores in the post-test and follow-up phases compared to the control group, and both interventions decreased death anxiety and depression in older adults. Likewise, the results of the post hoc Bonferroni test exhibited that the positive therapy was more influential in relieving depression both in the post-test and follow-up phases, while this difference was not held for death anxiety. According to the outcomes of this study, ACT and positive therapies can be employed to improve death anxiety and depression in older adults in sanitariums. Farmanian (2022) compared the effectiveness of ACT and MBSR on covert relational aggression and marital burnout of women with marital conflicts. They discovered that both treatments, compared to the control group, were significantly effective in alleviating convert relational aggression and marital burnout of women with marital conflicts in the posttest and follow-up stages. Additionally, ACT was more effective than MBSR in improving covert relational aggression and marital burnout of the subjects. Thus, ACT and MBSR can be employed as therapeutic approaches in counseling and psychology centers to ease the stress linked to covert relational aggression and marital burnout in similar subjects. Oraki et al. (2021) compared the effectiveness of integrating ACT and MBSR with neurofeedback on anxiety sensitivity and perceived stress in patients with type II diabetes. The SPSNOVA analysis revealed that both ACT + neurofeedback and MBSR + neurofeedback interventions decreased anxiety sensitivity and perceived stress in the posttest and follow-up stages. Notably, although both interventions equally influenced anxiety sensitivity, the MBSR + neurofeedback intervention was significantly more effective than ACT + neurofeedback in easing perceived stress in the post-test and follow-up. Movahedi et al. (2021) compared the effectiveness of ACT and mindfulness-based cognitive therapies on perceived stress in women suffering from social anxiety disorder. The results of the statistical covariance analysis disclosed that both interventions positively influenced women with social anxiety disorder. In another study, Mousavi Nik et al. (2020) compared the effectiveness of mindfulness and ACT therapies in relieving distress in infertile females in Tehran. The findings revealed a significant difference between the ACT and mindfulness therapies in decreasing depression in the examined infertile women. Furthermore, Mohammadpour et al. (2020) compared the effectiveness of ACT and Mindfulness-Based Cognitive Therapy (MBCT) in improving the quality of life components in patients with focal epilepsy. They found that MBCT was more effective than ACT in improving quality of life and its components in epileptic patients. MBCT teaches epileptic patients not to heed negative thoughts and ruminations as reflections of reality but as simple transient mental events in order to deconcentrate and make a separation between themselves and these thoughts. Applying this technique, individuals can release from the negative thoughts and anxiety rooted in the recurrence of epileptic attacks and manifest fewer avoidance behaviors. Thus, the quality of life improves, and patients can efficiently adjust to the illness and conditions. Abyar et al. (2018) examined the individual and joint effectiveness of ACT and mindfulness therapies on depression. The results of the multivariate covariance analysis revealed significant differences in the post-test depression scores of the four groups and indicated that mindfulness-based and ACT therapies significantly influenced depression separately and jointly. However, the integrated treatment was significantly more efficient than the separate ACT and mindfulness-based therapies. The findings also displayed an insignificant difference between the ACT and mindfulness groups, implying the equal effectiveness of these approaches on the subjects. Drawing on the results of this study, we can conclude that mixing mindfulness and ACT therapies renders more effective outcomes than their isolated employment. Cristiana et al. (2024) reviewed the effects of ACT on mental and physical outcomes in cancer patients and survivors. The results of the meta-analysis revealed that ACT interventions enhanced Health-Related Quality of Life (HRQoL) and psychological flexibility and relieved depression, anxiety, and psychological distress in the examined subjects. The best evidence was obtained for psychological distress and HRQoL. The effectiveness of these interventions on other psychological outcomes, e.g., fear of progress/recurrence, hopefulness, and biological parameters, has not been thoroughly examined yet. Moderation analyses display larger effects for younger patients and individuals from eastern countries, e.g., Iran and China, and longer post-intervention periods, and the results indicate potential differential effects according to cancer stages. Notably, the quality of the examinations was poor and inadequate according to the AMSTAR2 checklist. Marie et al. (2024) ran a randomized controlled trial to compare two guided self-help ACT formats to pain education. The results of mixed linear models displayed statistically significant main effects for pain disability, depression, anxiety, and quality of life. The outcomes for all three interventions displayed that all three self-help formats could reduce pain disability, depression, and anxiety and improve quality of life. These findings have significant implications for access to care. Zhang et al. (2022) applied a randomized controlled trial and compared ACT and MBSR interventions among patients newly diagnosed with head and neck cancer to evaluate their efficiency for positive psychology, depression, anxiety, and quality of life. Patients with head and neck cancer are vulnerable to various psychological complications due to the impacts of the cancer and its treatment on their appearance and physical health. However, the data on efficient psychosocial interventions that maintain mental health in this group of cancer patients are inadequate. Hence, this triceps, parallel-group, and double-blind randomized controlled trial (RCT) sought to assess and compare the impacts of ACT and MBSR therapies on positive psychology, e.g., Post-Trauma Growth (PTG), hope and optimism, quality of life, and mental complications, such as depression, anxiety, and experiential avoidance, in patients suffering from head and neck cancer. Francisco et al. (2022) examined the effectiveness of an integrated acceptance and commitment intervention to improve psychological flexibility and associated symptoms in cancer patients following an ACT protocol. After comparing the scores obtained before and after the treatment and three and six months after the intervention, they found the constancy of the effect. The secondary expected results included considerable improvement in the scores of life quality (EORTC QLQ C-30) and post-trauma growth (PTGI-SF) and setbacks in the scores of anxiety and depression (HADS), insomnia (ISI), and fatigue (BFI) in the same measured points. Likewise, the scores of this group were expectedly higher than the in-person ACT and waitlist control groups. This study investigated the effectiveness of an integrated intervention (ACT + application) on cancer patients’ psychological flexibility and symptoms. The outcomes of this intervention may help consider ACT and mobile health applications as valid therapeutic alternatives in cancer environments. Sadeghi Bahmani et al. (2022) examined the effects of ACT and MBSR therapies on symptoms and emotional competencies of patients with Multiple Sclerosis (MS). MS symptoms eased over time, i.e., an average effect size for insomnia, fatigue, and paresthesia and a large effect size for depression, and emotional competencies improved, i.e., a large effect size. However, compared to the control group, they strengthened in the ACT and MBSR conditions, and the improvement was not different between the ACT and MBSR treatments at the end of the study. Both ACT and MBSR relieved symptoms and enhanced emotional competencies. Psychotherapy interventions like this should be considered as a means to ease symptoms and enhance emotional competencies in MS patients. In another study on cancer patients, Azadmanesh (2021) found that ACT led to cognitive flexibility and emotion regulation. In a new quest, Haji Sayed Sadeghi et al. (2020) discovered that mindfulness training promoted psychological well-being in females with breast cancer, and the MBSR program clinically relieved somatic and psychological symptoms in these patients. Gholshani and Pirnia (2019) compared the effectiveness of MBCT and ACT on fatigue severity, sleep quality improvement, and resilience in patients with prostate cancer. Their single-case experimental study revealed that both MBSR and ACT influenced fatigue severity, sleep quality, and resilience (P<0.01). The treatments were not different (p = 0.084), and the changes continued until the follow-up phase (P<0.01). The secondary findings displayed reverse relationships among fatigue severity, sleep quality, and resilience (p<0.01). 
Research hypothesis 
     ACT and mindfulness therapies alleviate depression and anxiety symptoms in cancer patients individually and jointly. 
Method 
    The present research was a quasi-experimental study with a pretest, post-test, and control group design and examined cancer female patients in the Mirza Kochak Khan Hospital in Tehran in 2023. They suffered from depression and anxiety based on psychological interviews. Initially, all patients tending to participate in the depression and anxiety therapeutic group were registered, and finally, 60 patients who could take part in therapeutic sessions were selected. Then, the selected individuals were randomly assigned into three experimental groups and one control group. 
Instruments 
Beck’s depression questionnaire: This questionnaire was developed by Beck in 1963 to measure depression severity and was revised in 1994. This scale includes 21 items scored between zero and 3. The highest score is 63, and every item measures one of the depression symptoms. The test-retest reliability of the scale ranges from 0.48 to 0.86 and averages 0.86 (Beck, Steer, and Brown, 1996). In Iran, Fati, Birashk, Atefvahid, and Dobson (2005) administered this questionnaire to 94 Iranians and estimated Cronbach’s alpha, the split-half correlation coefficient, and one-week test-retest reliability at 0.91, 0.89, and 0.94. In his research, Kavyani (2009) reported validity, reliability, and internal consistency coefficients of the scale at 0.70, 0.77, and 0.91. 
Beck’s anxiety questionnaire: This inventory is a 21-item self-report scale that measures anxiety (Beck & Clark, 1998) and has been formulated according to 21 symptoms of anxiety. Higher scores show higher anxiety based on a Likert scale (0, 1, 2, and 3 for every question). This questionnaire mostly emphasizes anxiety physiology. Three items pertain to the anxious mood, three others are linked to certain panics, and the rest measure the autonomic hyperactivity and motor stress symptoms of anxiety. Beck et al. (1988) reported the internal consistency, one-week test-retest reliability, and internal consistency of the scale at 0.92, 0.75, and 030-0.76. Kavyani and Mousavi (2008) estimated the Cronbach alpha coefficient and test-retest reliability of the scale at 0.92 and 0.83. 
The intervention 
    In this research, the subjects in the experimental groups underwent MBCT (Tiasdali et al. 2000), ACT (Hayes, 2006), and integrated MBCT/ACT therapy for eight 1-hour sessions, while the control group received no intervention. The tables below present the intervention program based on the sessions. 
Table 1. Summary of the MBCT contents
	Session 
	Topic, objective, content 

	1
	Greeting and welcoming, discussing the location and number of sessions, duration of the course, and length of every session, posing rules and regulations, introducing and familiarizing, presenting an outline of the treatment, explaining the objectives, and administering the pretest  

	2
	Discussing the summary of previous sessions’ content with the clients, explaining and graphing the nature of the detached mindfulness metacognitive model, speaking about the model, teaching and practicing the attention management technique, presenting tasks and emphasizing their accomplishment, and receiving feedback  

	3
	Receiving feedback from the previous session, reviewing the exercises and tasks of the previous session, teaching and practicing the metacognitive guidance technique, teaching and practicing the anti-prevention control test, and presenting homework 

	4
	Receiving feedback from the previous session, discussing homework, teaching and practicing the free association technique, presenting homework, and re- receiving feedback 

	5
	Receiving feedback  from the previous session, reviewing homework, teaching and practicing the wandering mind technique, teaching task practicing, presenting tasks, and re-receiving feedback 

	6
	Receiving feedback from the previous session, reviewing tasks, teaching and practicing the verbal loop technique, teaching and practicing the defiant child technique, presenting homework, and receiving feedback again 

	7
	Receiving feedback from the previous session, checking homework, teaching and practicing the clouds visualization technique, teaching and practicing the railway station thumbnail technique, presenting homework, and receiving feedback again 

	8
	Receiving feedback from the previous session, reviewing tasks and answering questions and problems, practicing the taught techniques in preceding sessions with members, explaining the necessity for applying the learned techniques to relieve illness symptoms and enhance recovery, discussing members’ current conditions, responding raised questions, determining a follow-up session, and administering the post-test 



                             	Table 2. Summary of ACT content 
	Session 
	Topic, objective, content 

	1
	Initial familiarity with clients, establishing proper relationships for trust building and 
correct questionnaire completion, administering the pretest, evaluation, diagnostic interviews, and therapy regulation  

	2
	Familiarity with ACT concepts, making clients develop insights into the problem, and challenging management 

	3
	Teaching creative respiration and familiarity with the list of inconveniences and problems clients attempt to release from 

	4
	Developing acceptance and mindfulness by quitting efforts for controlling and creating cognitive diffusion and reviewing the previous session and homework  

	5
	Teaching value-based life, selecting and reviewing previous sessions, and presenting homework 

	6
	Assessing goals and actions and explicating values, goals, actions, and their barriers 

	7
	Reexamining values, goals, and actions and committed and willing familiarity and participation

	8
	Identifying and eliminating barriers to committed actions, summing up, and administering the post-test 



Table 3. Summary of ACT + MBCT content 
	Session 
	Topic, objective, content 

	1
	Welcoming and greeting, discussing the location and number of sessions, duration of the course, and length of every session, posing rules and regulations, introducing and familiarizing, presenting an outline of the treatment, explaining the objectives, and administering the pretest  

	2
	Discussing the summary of previous sessions’ content with the clients, explaining and graphing the nature of the detached mindfulness metacognitive model, speaking about the model, teaching and practicing the attention management technique, presenting tasks and emphasizing their accomplishment, receiving feedback, familiarity with ACT concepts, making clients develop insights of the problem, and challenging management

	3
	Receiving feedback from the previous session, reviewing the exercises and tasks of the previous session, teaching and practicing the metacognitive guidance technique, teaching and practicing the anti-prevention control test, presenting homework, teaching creative respiration, and familiarity with the list of inconveniences and problems clients attempt to release from

	4
	Receiving feedback from the previous session, discussing homework, teaching and practicing the free association technique, developing acceptance and mindfulness by quitting efforts for controlling and creating cognitive diffusion

	5
	Receiving feedback from the previous session, reviewing homework, teaching and practicing the wandering mind technique, teaching task practicing, and teaching value-based life

	6
	Receiving feedback from the previous session, reviewing tasks, teaching and practicing the verbal loop technique, teaching and practicing the defiant child technique, and explicating values, goals, actions, and their barriers 

	7
	Receiving feedback from the previous session, checking homework, teaching and practicing the clouds visualization technique, and teaching and practicing the railway station thumbnail technique

	8
	Receiving feedback from the previous session, reviewing tasks, reexamining values, goals, and actions, and committed and willingly familiarity and participation



Procedure 
     After obtaining the necessary permissions and participants’ informed consent, the researchers first implemented the intervention in the experimental groups and then re-administered the depression and anxiety questionnaires to all experimental and control groups. It is worth noting that almost all APA-introduced ethical codes, e.g., samples’ informed consent, data confidentiality, and non-participation at any stage of the intervention, were observed. The data were analyzed by the SPSS software descriptively (percentage, mean, and standard deviation) and inferentially (MANCOVA).  
Findings 
    The basic assumptions of the analysis of covariance (ANCOVA), including normality, homogeneity of variances, and homogeneity of regression coefficients, were examined prior to running the test. In this respect, the Shapiro-Wilk test was employed to investigate data normality (Table 4). 
Table 4. Shapiro-Wilk test results
	Dependent variable 
	Test value 
	Sig. 

	Pre-MBCT depression 
	0.979
	0.789

	Post-MBCT depression 
	0.992
	0.998

	Pre-ACT depression 
	0.980
	0.828

	Post-ACT depression 
	0.947
	0.138

	Pre-MBCT+ACT depression 
	0.971
	0.581

	Post-MBCT+ACT depression 
	0.930
	0.048

	Pre-MBCT anxiety 
	0.981
	0.855

	Post-MBCT anxiety 
	0.961
	0.334

	Pre-ACT anxiety 
	0.974
	0.624

	Post-ACT anxiety 
	0.932
	0.055

	Pre-MBCT+ACT anxiety 
	0.980
	0.837

	Post-MBCT+ACT anxiety 
	0.940
	0.090



   The Shapiro-Wilk test results display that the data of the dependent depression and anxiety variables are normally distributed in different conditions. The test value and significance level are >0.9 and >0.05 for depression in all pre- and post-intervention conditions (MBCT, ACT, and MBCT+ACT), except for post-MBCT+ACT depression, where the test value and significance level equals 0.930 and 0.048, indicating a near normal state. Similarly, the test value and significance level are >0.90 and >0.05 for anxiety in various conditions, except for post-ACT and post-MBCT+ACT anxiety, where significance levels equal 0.055 and 0.090 and indicate borderline normality. Typically, these results can considerably influence the selection of appropriate statistical tests for data analysis and ensure that the data mostly follow normal distribution. 
Inferential statistics 
     Inferential statistics enable reaching conclusions according to the considered precision. MANCOVA was the most appropriate test regarding the two-variable pretest-posttest research design. The privilege of this test over other approaches, e.g., ANOVA, is that MANCOVA takes the effect of the pretest scores into account. MANCOVA utilization requires the presence of two main assumptions, i.e., the homogeneity of the variance-covariance matrix and homoscedasticity. These assumptions are examined in the following: 
a) Box’s test was used to investigate the multivariate normality of the data. Although this test practically targets the variance-covariance matrix, the matrix establishment indirectly denotes multivariate normality. The examination of this test reflected that this assumption was not held. However, considering a small alpha value compensated for this deficit since the most significant barrier to the non-establishment of this assumption was the high probability of type I error. On the other hand, the MANCOVA test is extensively resistant to this assumption. 
Hypothesis: The effectiveness of ACT, MBCT, and ACT+MBCT in alleviating depression and anxiety symptoms is different in cancer patients. 
Table 5. Box’s test examining the homogeneity of the variance-covariance matrix
	Box’s M
	F
	Df1
	Df2
	Sig.

	37.101
	1.353
	21
	2883.551
	0.130



     Table 5 displays the Box M static, which tests the null hypothesis on the equality of the observed covariance matrices of the dependent variables in different groups. In the table above, the null hypothesis is not rejected since the F-value (1.353) is not significant at the given error level (0.05), i.e., the observed covariance matrices are equal in different groups. 
b) Levene’s test was employed to determine homoscedasticity. Table 6 presents the results of this test according to which MANCOVA faced no constraint considering the fit value of alpha. 

Table 6. Levene’s test examining homoscedasticity 
	Source 
	F 
	Df1
	Df2
	Sig. 

	Depression post-test (MBCT)
	0.366
	1
	28
	0.550

	Depression post-test (ACT)
	3.018
	1
	28
	0.093

	Depression post-test (MBCT + ACT)
	2.964
	1
	28
	0.313

	Anxiety post-test (MBCT)
	0.512
	1
	28
	0.480

	Anxiety post-test (ACT)
	3.201
	1
	28
	0.084

	Anxiety post-test (MBCT + ACT)
	1.251
	1
	28
	0.429



     The results of Levene’s test reflect the homogeneity of the variances of the depression and anxiety variables in different groups in all cases. The significance levels are all >0.05 for depression in the MBCT, ACT, and MBCT+ACT post-tests and indicate that the homoscedasticity assumption is accepted. Similarly, the significance levels are all >0.05 for anxiety in various post-test conditions and denote the homogeneity of the variances in these groups. Thus, the homoscedasticity assumption is established, and parametric tests, e.g., MANCOVA, can be validly employed. 
     The confident confirmation of assumption led to running the MANCOVA test. Of four similar methods, Wilk’s Lambda and Hoteling’s trace were utilized (Table 7). 
Table 7. MONCOVA results, according to Wilk’s Lambda and Hoteling’s Trace  
	Effect 
	Value 
	F
	df assumption
	df error
	Sig. 

	Depression pretest (MBCT)
	Wilk’s Lambda
	0.658
	10.470
	6.000
	17.000
	0.000

	
	Hoteling’s trace 
	0.519
	10.470
	6.000
	17.000
	0.000

	Depression pretest (ACT)
	Wilk’s Lambda
	0.847
	15.511
	6.000
	17.000
	0.000

	
	Hoteling’s trace 
	0.180
	15.511
	6.000
	17.000
	0.000

	Depression pretest (MBCT+ACT)
	Wilk’s Lambda
	0.619
	14.740
	6.000
	17.000
	0.000

	
	Hoteling’s trace 
	0.614
	14.740
	6.000
	17.000
	0.000

	Anxiety pretest (MBCT)
	Wilk’s Lambda
	0.654
	8.499
	6.000
	17.000
	0.037

	
	Hoteling’s trace 
	0.529
	8.499
	6.000
	17.000
	0.037

	Anxiety pretest (ACT)
	Wilk’s Lambda
	0.842
	16.530
	6.000
	17.000
	0.000

	
	Hoteling’s trace 
	0.187
	16.530
	6.000
	17.000
	0.000

	Anxiety pretest (MBCT+ACT)
	Wilk’s Lambda
	0.616
	10.770
	6.000
	17.000
	0.000

	
	Hoteling’s trace 
	0.625
	10.770
	6.000
	17.000
	0.000

	Group 
	Wilk’s Lambda
	0.716
	11.123
	6.000
	17.000
	0.000

	
	Hoteling’s trace 
	0.396
	11.123
	6.000
	17.000
	0.000



    The total F-value equals 11.123 in the experimental and control groups, considering the concepts of the choice theory. Therefore, we can claim that the experimental and control groups significantly differ in MBCT, ACT, and MBCT+ACT therapies with 99% confidence. The other results of the test in the below table are used to examine the effect of training on every index. 

Table 8. MANCOVA results 
	Source 
	Dependent variables 
	Sum of squares 
	df
	Mean squares 
	F 
	Sig. 

	Depression (MBCT)
	Depression (MBCT)
	153.964
	1
	153.964
	4.218
	0.037

	
	Depression (ACT)
	155.573
	1
	155.573
	5.812
	0.017

	
	Depression (MBCT+ACT)
	0.820
	1
	0.820
	9.007
	0.001

	
	Anxiety (MBCT)
	45.678
	1
	45.678
	9.925
	0.000

	
	Anxiety (ACT)
	193.441
	1
	193.441
	12.848
	0.000

	
	Anxiety (MBCT+ACT)
	6.427
	1
	6.427
	12.050
	0.000

	Depression (ACT)
	Depression (MBCT)
	30.181
	1
	30.181
	5.631
	0.036

	
	Depression (ACT)
	14.948
	1
	14.948
	4.078
	0.043

	
	Depression (MBCT+ACT)
	0.210
	1
	0.210
	5.002
	0.028

	
	Anxiety (MBCT)
	21.000
	1
	21.000
	5.427
	0.020

	
	Anxiety (ACT)
	15.418
	1
	15.418
	4.068
	0.047

	
	Anxiety (MBCT+ACT)
	11.837
	1
	11.837
	9.092
	0.001

	Depression (MBCT+ACT)
	Depression (MBCT)
	5.886
	1
	5.886
	10.123
	0.000

	
	Depression (ACT)
	255.644
	1
	255.644
	11.335
	0.000

	
	Depression (MBCT+ACT)
	390.384
	1
	390.384
	13.131
	0.000

	
	Anxiety (MBCT)
	28.126
	1
	28.126
	10.570
	0.000

	
	Anxiety (ACT)
	349.767
	1
	349.767
	11.534
	0.000

	
	Anxiety (MBCT+ACT)
	418.514
	1
	418.514
	13.265
	0.000

	Anxiety (MBCT)
	Depression (MBCT)
	140.900
	1
	140.900
	12.945
	0.000

	
	Depression (ACT)
	236.109
	1
	236.109
	11.233
	0.000

	
	Depression (MBCT+ACT)
	9.262
	1
	9.262
	10.074
	0.000

	
	Anxiety (MBCT)
	42.627
	1
	42.627
	10.864
	0.000

	
	Anxiety (ACT)
	286.453
	1
	286.453
	11.256
	0.000

	
	Anxiety (MBCT+ACT)
	23.845
	1
	23.845
	10.186
	0.000

	Anxiety (ACT)
	Depression (MBCT)
	14.693
	1
	14.693
	10.307
	0.000

	
	Depression (ACT)
	20.515
	1
	20.515
	10.107
	0.000

	
	Depression (MBCT+ACT)
	8.531
	1
	8.531
	10.068
	0.000

	
	Anxiety (MBCT)
	10.842
	1
	10.842
	10.220
	0.000

	
	Anxiety (ACT)
	17.223
	1
	17.223
	10.076
	0.000

	
	Anxiety (MBCT+ACT)
	0.003
	1
	0.003
	9.000
	0.006

	Anxiety (MBCT+ACT)
	Depression (MBCT)
	12.803
	1
	12.803
	10.268
	0.000

	
	Depression (ACT)
	245.492
	1
	245.492
	11.282
	0.000

	
	Depression (MBCT+ACT)
	348.985
	1
	348.985
	12.799
	0.000

	
	Anxiety (MBCT)
	43.423
	1
	43.423
	10.880
	0.000

	
	Anxiety (ACT)
	332.987
	1
	332.987
	11.460
	0.000

	
	Anxiety (MBCT+ACT)
	385.389
	1
	385.389
	13.007
	0.000

	Group 
	Depression (MBCT)
	220.613
	1
	220.613
	14.611
	0.000

	
	Depression (ACT)
	44.486
	1
	44.486
	12.232
	0.000

	
	Depression (MBCT+ACT)
	39.174
	1
	39.174
	12.314
	0.000

	
	Anxiety (MBCT)
	192.544
	1
	192.544
	14.901
	0.000

	
	Anxiety (ACT)
	45.158
	1
	45.158
	16.198
	0.000

	
	Anxiety (MBCT+ACT)
	49.649
	1
	49.649
	18.387
	0.000

	Error 
	Depression (MBCT)
	1052.588
	22
	47.845
	
	

	
	Depression (ACT)
	4212.769
	22
	191.490
	
	

	
	Depression (MBCT+ACT)
	2743.406
	22
	124.700
	
	

	
	Anxiety (MBCT)
	1085.956
	22
	49.362
	
	

	
	Anxiety (ACT)
	5017.682
	22
	228.076
	
	

	
	Anxiety (MBCT+ACT)
	2819.581
	22
	128.163
	
	

	Sum 
	Depression (MBCT)
	81970.000
	30
	
	
	

	
	Depression (ACT)
	102951.000
	30
	
	
	

	
	Depression (MBCT+ACT)
	91285.000
	30
	
	
	

	
	Anxiety (MBCT)
	82128.000
	30
	
	
	

	
	Anxiety (ACT)
	103635.000
	30
	
	
	

	
	Anxiety 
(MBCT+ACT)
	91122.000
	30
	
	
	

	Corrected sum
	Depression (MBCT)
	1472.800
	29
	
	
	

	
	Depression (ACT)
	4910.167
	29
	
	
	

	
	Depression (MBCT+ACT)
	3480.700
	29
	
	
	

	
	Anxiety (MBCT)
	1423.467
	29
	
	
	

	
	Anxiety (ACT)
	5822.700
	29
	
	
	

	
	Anxiety 
(MBCT+ACT)
	3642.000
	29
	
	
	



     In the table above, the MNACOVA results indicate the significant and different effects of the three therapies (MBCT, ACT, and MBCT+ACT) on alleviating depression and anxiety symptoms in cancer patients. The analysis of the effect of every approach on depression uncovered that MBCT+ACT, with an F-value of 9.007 and P-value of 0.001, was the most effective approach in relieving depression symptoms, i.e., the combination of MBCT and ACT could considerably improve cancer patients’ psychological states. Furthermore, ACT, with an F-value equal to 5.812 and significance level equal to 0.017, was influential in depression reduction, and MBCT, with an F-value of 4.218 and P-value of 0.037, had a positive and significant impact. These data reflect that all three therapeutic approaches could relieve depression symptoms, though the integrated approach rendered the best outcomes. Similar results are observed for anxiety. ACT, with an F-value of 12.848 and a P-value of 0.000, was highly effective in easing patients’ anxiety. In addition, MBCT and MBCT+ACT, with F-values of 9.925 and 12.050 and P-values of 0.000 and 0.000, significantly lowered anxiety. These findings confirm that ACT and MBCT approaches can improve patients’ anxiety independently and jointly. Considering the comparisons, we can conclude that integrated therapy (MBCT+ACT) was generally more effective in relieving depression symptoms, and ACT was highly influential in easing patients’ anxiety. Put differently, integrating these two therapeutic approaches as an inclusive and efficient strategy for managing patients’ psychological conditions is suggested. These findings also imply the significance of considering mixed approaches in cancer patients’ psychotherapy due to their better outcomes in relieving psychological symptoms and improving life quality in these patients. 
Discussion and conclusion 
     This study compared the effectiveness of ACT, MBCT, and integrated ACT/MBCT in relieving depression and anxiety symptoms. The MANCOVA results revealed that the post-test depression and anxiety scores were different in the three groups, and the integrated therapy was significantly more effective than MBCT and ACT. Numerous quests have compared the effectiveness of MBCT, ACT, and MBCT+ACT in curing depression and anxiety. Our research discovered the usefulness of MBCT, ACT, and MBCT+ACT for improving depression and anxiety disorders in patients suffering from depression and anxiety disorders. The results on the effectiveness of MBCT on depression and anxiety were in line with the research findings of Pasyar et al. (2023), Jahedi and Badri Gargari, (2023), Dinarvand et al. (2022), Mousavi Nik et al. (2020), Abyar et al. (2018), Cristiana et al. (2024), Zhang et al. (2022), and Francisco et al. (2022). 
     Mindfulness training improves quality of life, relieves depression and anxiety, and prevents disorder recurrence. This training teaches individuals how to deactivate habitual skills in the central motor and prepare situations for neutral goals like breathing, feeling in the moment, and changing. Accordingly, attention reevaluation prevents depression permanence or deterioration, deficit processing circuits become less accessible, and the likelihood of depression and anxiety progression and maintenance declines (Sen et al., 2024). MBCT is a promising explanatory approach for cognitive behavioral therapy. Mindfulness training requires metacognitive learning and new behavioral strategies for attention focus, rumination prevention, and anxiety reactions that develop novel thoughts and reduce unpleasant feelings. Indeed, it seems that mindfulness exercises influence the cognitive system and information processing of individuals in the present moment using several techniques like awareness of the breath and body and concentration on the here and now. In mindfulness, thoughts are experienced as mental events, and attention to and focus on breathing is employed as a means to living in the present moment. This method teaches patients to cease the rumination cycle and distance themselves from negative thoughts. Training flexible mindfulness, enriching the mind, controlling rumination, correcting false positive and negative beliefs, and challenging feeling-related negative beliefs relieve depression, anxiety, and rumination (Moradi et al. 2023). Today, we face the third generation of this therapy, generally called the accepted type. Mindfulness-based cognitive therapy, therapeutic cognition, acceptance, intervention, etc., all attempt to strengthen individuals’ mental relationships with their thoughts and feelings rather than altering perceptions. One of the therapeutic approaches recently considered by researchers is the acceptance intervention, which mainly seeks to develop emotional power and the ability to opt for the most appropriate practical route from various alternatives instead of taking simple steps to prevent the inconvenience of thoughts, feelings, memories, and desires. This method is primarily advantageous over other therapies since it considers cognitive and motivational aspects to enhance treatment efficiency and progress. The results of this study generally display that attachment therapy is more effective than attention, intervention, and acceptance therapy for dependent variables. MBCT and ACT share many components, such as being aware of thoughts, feelings, and actions, accepting, and not avoiding, not mixing, and differentiating between thoughts and reality. These common areas probably lead to all three. The integrated approach is more effective, and these two treatments should be distinct. Mindfulness and acceptance/altruism are therapeutic methods that are associated with Eastern cultures, like Buddhism, and deeply bonded with the religious and spiritual culture of Iran. They enable us to differentiate between spiritual and current beliefs as structures or psychological structures and help flatten goals and ambitious objectives. Acceptance is one of the fundamental principles of the mindfulness and acceptance approach. Notably, Islam derives from the term SALAM, which means surrendering, i.e., surrender to God’s pleasure and accept your fate. This research faced some limitations that made us generalize the results cautiously, e.g., not using a follow-up phase due to the lack of time and not employing fully randomized sampling in all sample selection phases. Likewise, self-report questionnaires, which increase the likelihood of subject bias, were used for data collection in this study. All in all, considering the findings of this study and similar quests, it seems that MBCT influences depression and anxiety relief. It is suggested that combined approaches be applied in treating cancer patients. In particular, mixing MBCT and ACT can noticeably help alleviate depression and anxiety symptoms. The operationalization of this suggestion calls for designing educational programs for therapists and mental health specialists. These programs can include workshops and educational courses practicing such methods. In addition, creating supportive groups for cancer patients receiving these methods can positively influence their recovery process. These groups engender atmospheres where patients can share their experiences and support one another. Moreover, future studies should examine the long-term impacts of these therapies and assess their likely effects on cancer patients’ quality of life. Besides, designing and implementing field studies to investigate the effectiveness of these therapies on various patient groups can help recognize their special needs well. Finally, developing educational sources and guidebooks for patients and their families about mindfulness, acceptance, and commitment methods can inform and empower them to manage anxiety and depression. These actions can typically improve cancer patients’ mental states and enhance their quality of life. 
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