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    Abstract
Background: Biofeedback has been employed in substance abuse disorder over the last three decades. Stress, anxiety, and depression are commonly seen in patients with substance abuse disorders. Biofeedback employed in conjunction with other relaxation therapies may be useful in enhancing certain outcome of therapy. Biofeedback either alone for alcoholism or in combination with other relaxation techniques for stimulant and mixed substance abuse and combined with residential treatment program is probably efficacious. Objectives: This study is aimed at assessing effectiveness of biofeedback-assisted relaxation techniques and stress management for substance abuse population. Study Design: A randomized controlled interventional study design was chosen for the research. Methods: The study sample consisted of 60 in-patient males aged 18–55 years, diagnosed with mental and behavioral disorders due to multiple drug use and use of other psychoactive substance, according to the International Classification of Diseases-10, Diagnostic Criteria for Research (1992) criteria (30 in biofeedback and 30 in control groups). The patients were first screened for inclusion criteria and then recruited from CIIMHANS Mental Health Institute of Central India using lottery method for random allocation. A randomized controlled interventional study design was chosen for the research. Sociodemographic data and clinical details of all the patients were assessed using Depression-Anxiety-Stress Scale followed by biofeedback-assisted relaxation techniques, which was conducted for 30 days. Results: The present study shows that there was significant difference in the stress (t = 3.841, P < 0.01, 95% confidence interval [CI]: 3.06–9.73), anxiety (t = 3.849, P < 0.01, 95% CI: 2.06–6.53), and depression (t = 2.03, P < 0.05, 95% CI: 0.03–0.67) among patients of substance abuse disorders in the biofeedback group as compared to control group. Conclusion: The present study found that the biofeedback-assisted relaxation technique is efficacious in decreasing level of depression, anxiety, and stress in patients with substance abuse disorders.
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    Introduction


    The central nervous system and peripheral nervous system are the seat of stress system which is activated when a stress threshold is exceeded, which in turn helps re-establish homeostasis by a complex behavioral and physical response. It has been suggested that stress and negative affect can be improved through adaptive emotion regulation.[bookmark: ft1][1],[bookmark: ft2][2] High resting heart rate variability has been shown to predict self-regulatory strength and reduced negative emotion during acute stress.[bookmark: ft3][3] India is home to an estimated 57 million people (18% of the global estimate) affected by depression.[bookmark: ft4][4] Between 2005 and 2015, the number of people living with depression worldwide increased by an estimated 18.4%.[bookmark: ft5][5] Depressive disorders accounted for nearly one-third of the total global disability-adjusted life years caused by mental and substance use disorder.[bookmark: ft6][6] Substance abuse as a social phenomenon is one of the health problems of the present era. Inclination to substance abuse like other social phenomena is complex and multi-casual. According to the World Health Organization, substance abuse is persistent or sporadic drug use inconsistent with or unrelated to acceptable medical practice.[bookmark: ft7][7] About 190 million people all over the world consume one drug or the other.[bookmark: ft8][8] There are studies showing that low distress tolerance is a key risk factor for substance abuse.[bookmark: ft9][9],[bookmark: ft10][10],[bookmark: ft11][11] Biofeedback-assisted relaxation is a process in which a patient under goes relaxation technique in which the patient can visualize their physiological changes. Biofeedback practitioner can use any relaxation technique, which induces physiological and emotional relaxation response, and can use any modality of physiology as feedback.[bookmark: ft12][12] The goal of biofeedback-assisted relaxation is to develop self-awareness of a person's physiology being tense and relaxed and learn a conscious control over their own physiology so that, in emotionally challenging situations, he or she would be able to lower one's tension and replace it with relaxation response without any feedback.[bookmark: ft13][13],[bookmark: ft14][14] Biofeedback is an evidence-based mind–body technique where individuals learn to consciously control their physiology and emotional thoughts.[bookmark: ft15][15] Patients with chronic anxiety trained in biofeedback achieve symptom reduction similar to those taking conventional anti-anxiety medications.[bookmark: ft16][16],[bookmark: ft17][17] The aim of the study was to assess and compare effectiveness of biofeedback-assisted relaxation techniques in patients with substance abuse. The present study had following objectives:


    
      	To assess and compare sociodemographic variables among patients of substance abuse disorders in biofeedback and control groups


      	To assess and compare the depression in the patients with substance abuse disorders using biofeedback-assisted relaxation techniques with biofeedback and control groups


      	To assess and compare the anxiety in the patients with substance abuse disorders using biofeedback-assisted relaxation techniques with biofeedback and control groups


      	To assess and compare the stress in the patients with substance abuse disorders using biofeedback-assisted relaxation techniques with biofeedback and control groups.

    


    Methods


    The research was a hospital-based randomized controlled interventional study design among the patients of substance abuse disorders with biofeedback and control groups. The sample was drawn from the inpatient department of the CIIMHANS Mental Health Institute of Central India through lottery method for random allocation in two groups. A total of 60 patients who were under pharmacological treatment were screened by Depression-Anxiety-Stress Scale (DASS). The score found in depression was at mild level and anxiety and stress was at moderate level. Selected patients for this study were randomly divided into 30 patients of substance abuse in study group, i.e., biofeedback-assisted relaxation technique, and 30 patients of substance abuse in control group without any biofeedback therapy. The patients of both the groups underwent conventional occupational therapy which was task oriented that ranged from parallel play to cooperative group.


    Inclusion Criteria


    Patients' age ranged from 18 to 55 years; all were male patients; patients were diagnosed by a psychiatrist at the hospital with mental and behavioral disorder due to multiple drug use and use of other psychoactive substance; and patients with depression, anxiety, and stress as recognized in DASS were included in the study.


    Exclusion Criteria


    Patients with hallucination and other psychiatric problem, patients with multiple and severe physical deficits, and patients with speech, hearing, and voice deficit were excluded.


    Procedure


    The study was approved by the Institutional Ethics Committee of Central India Institute of Mental Health and Neuro Sciences, Rajnandgoan, Chhattisgarh, before the start of collecting data. Male patients were with final diagnosis of mental and behavioral disorders due to multiple drug use and use of other psychoactive substance, according to the International Classification of Diseases-10, Diagnostic Criteria for Research (1992) criteria. Only patients who gave written informed consent and voluntarily participated in the study were included. During each session of biofeedback, patients were taught and explained about effectiveness of biofeedback, stress management, and relaxation technique and about previous research supporting the effectiveness of biofeedback training in causing relaxation. Patients in the biofeedback group were treated individually for 30 successive days at the Occupational Therapy Department of Central India Institute of Mental Health and Neuro Sciences, Dewada, Rajnandgaon, Chhattisgarh. There was an isolated therapy room with proper light and ventilation without any external disturbance from outside. The therapy sessions for each patient were carried out for approximately 30 min. After placement of electrodes of electromyography equipment, at frontal aspect of the head, i.e., at forehead, and at occipital region over the scalp, galvanic skin response electrode was placed at palmer surface of index and middle finger, respiratory belt was placed at lower abdomen, and pulse meter was placed at index finger of the left hand. Patients were asked to relax in a comfortable position during the session. All the patients were asked to practice relaxation and stress management technique in the ward, daily in the morning. The last session of biofeedback therapy was carried out after the practice of relaxation and stress management techniques. A therapist documented whether each patient regularly practiced in the ward, throughout the therapy period. After completion of all sessions, posttherapy DASS score was evaluated of all the 60 patients involved in the experimental group and as well as control group.


    Instrument


    Sociodemographic data sheet


    The sociodemographic data sheet was semi-structured and developed for the present study and consisted of variables such as age, education, occupation, domicile, and socioeconomic status.


    Depression-Anxiety-Stress Scale


    DASS was developed by Lovibond and Lovibond[bookmark: ft18][18] The DASS is a 42-item questionnaire which includes three self-report scales designed to measure the negative emotional states of depression, anxiety, and stress. Each of the three scales contains 14 items, divided into subscales of 2–5 items with similar content. The patients are asked to use 4-point severity/frequency scales to rate the extent to which they have experienced each state over the past week. It shows that high score is the indicators of the high level of depression, anxiety, and stress. The test–retest reliability coefficient of this test is 0.48, and the Cronbach's alpha internal consistency coefficients' ranges from 0.89 to 0.96.[bookmark: ft18][18]


    Data Analysis


    The statistical analysis was done using Statistical Packages for the Social Science (SPSS)-16 software package for windows(SPSS Inc., Chicago, IL, US). For sociodemographic and variables, descriptive statistics were used such as frequency, percentage, mean, and standard deviation (SD). For testing of variance, Chi-square and Student's t-test were used. The results were evaluated by computing 95% confidence interval (CI) and significance level of P < 0.05 was set at the outset of the study.


    Results


    The outcomes of 60 male patients with 30 in each experimental and 30 in control groups aged between 18 and 55 years were analyzed. The mean age and SD of the biofeedback group substance abuse patients were 34.83 ± 10.03 years. The mean age and SD of the control group substance abuse patients were 31.23 ± 5.89 years. There was no significant difference in age between patients of substance abuse with biofeedback and control groups (t = 1.694, P > 0.05, 95% CI: 7.85–0.65) [Table - 1].
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        	Table 1: Comparison of Age between Substances Abuse Patients with Biofeedback Group and Control Group

        

        Click here to view
      

    


    There was no significant difference in education, occupation, socioeconomic status, and domicile between both the groups. Eleven (36.7%) illiterate in biofeedback group and 6 (20.0%) illiterate in control group, whereas 19 (63.3%) literate in biofeedback group and 24 (80.0%) literate in control group; the value of χ2 = 2.052 and P > 0.05. 17 (56.7%) employed biofeedback group and 14 (46.7%) employed in control group, whereas 13 (43.3%) unemployed in biofeedback group and 16 (53.3%) unemployed in control group; the value of χ2 = 0.601 and P > 0.05. 10 (33.3%) low class in biofeedback group and 8 (26.7%) low class in control group, 13 (43.3%) middle class in biofeedback group and 12 (40.0%) middle class in control group, 7 (23.3%) high class in biofeedback group and 10 (33.3%) high class in control group the value of χ2 = 0.792 and P > 0.05. 10 (33.3%) rural area in biofeedback group and 11 (40.0%) rural area in control group, 18 (60.00%) urban area in biofeedback group and 16 (53.3%) urban area in control group, 02 (06.7%%) semi-urban area in biofeedback group and 03 (10.0%) semi-urban area in control group the value of χ2 = 0.365 and P > 0.05 [Table - 2].
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        	Table 2: Comparison of Sociodemographic Variables between Substances Abuse Patients with Biofeedback Group and Control Group
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    The mean and SD score of depression in the biofeedback group with substance abuse patients were 10.36 ± 5.49 and in control group with substance abuse patients were 13.10 ± 4.91. [Table - 2] shows that there is significant difference in depression among biofeedback group and control group with substance abuse patients (t = 2.03, P < 0.05, 95% CI: 0.03–0.67). The present study found that biofeedback-assisted relaxation techniques were effective in reducing depression of patients with substance abuse disorder. The mean and SD score of anxiety in biofeedback group with patients of substance abuse were 8.83 ± 3.63 and control group with substance abuse patient were 13.13 ± 4.92. This shows that there is significant difference in anxiety among the biofeedback group and control group with substance abuse patients (t = 3.849, P < 0.01, 95% CI: 2.06–6.53). This study shows that biofeedback-assisted relaxation techniques are effective in reducing anxiety of patients with substance abuse disorder. The mean and SD score of stress in biofeedback group with substance abuse patients were 16.13 ± 7.97 and control group with substance abuse patients were 22.53 ± 4.43. [Table - 2] shows that there is significant difference in stress among biofeedback group and control group with substance abuse patients (t = 3.841, P < 0.01, 95% CI: 3.06–9.73). The present study finds out biofeedback-assisted relaxation techniques are effective in reducing stress of patients with substance abuse disorder [Table - 3].
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        	Table 3: Comparison of Depression, Anxiety, and Stress Among Substance Abuse Patients with Biofeedback and Control Group
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    Discussion


    The present study has found that there was no significant difference in areas of sociodemographic variables such as age, education, occupation, socioeconomic status, and domicile among patients of substance abuse disorders with biofeedback and control groups.


    The present study also shows that there is a significant difference in depression-anxiety-stress in patient of substance abuse disorder with biofeedback and control groups. This study shows the potential of biofeedback-assisted relaxation technique is effective in reducing level of depression-anxiety-stress in biofeedback group. Some earlier studies also support this. Anxiety symptoms and alcohol consumption declined in participants after biofeedback-assisted muscular relaxation training in an experimental stress situation relative to a no-treatment control.[bookmark: ft19][19] Biofeedback training regulates emotions through physiological parameters such as heart rate which plays an important role to control negative emotions.[bookmark: ft14][14] Biofeedback training lowered high heart rate in the person having high stress level.[bookmark: ft20][20] Biofeedback-assisted relaxation training can help in decreasing stress through diaphragmatic breathing or progressive muscle relaxation or autogenic training.[bookmark: ft21][21] It is effective for increasing ego strength. Progressive muscle relaxation exercise can be used as a tool for assisting a person to achieve relaxation of one's own body and mind.[bookmark: ft22][22] Progressive muscle relaxation was effective for lowering students' cognitive and physiological stress symptoms.[bookmark: ft23][23] It can also strengthen nervous and immune systems. Therefore, it may also enhance distress tolerance.[bookmark: ft24][24] Biofeedback-assisted muscular relaxation was effectively relative to a placebo condition in reducing anxiety of the inpatient.[bookmark: ft25][25] The individuals who received the biofeedback had greater treatment retention and had to be beneficial for both sedative and stimulant of substance abuse.[bookmark: ft26][26] Biofeedback training has received increasing attention as a potential treatment for a variety of disorders, including anxiety and stress.[bookmark: ft27][27]


    Limitations


    There were some methodological limitations in this study that need to be mentioned here. Major limitations of this study were as follows:


    
      	Only one posttherapy assessment


      	Small sample size


      	Only males were assessed.

    


    Future Suggestions


    Majority of substance abuse patients suffer from stress, anxiety, and depression. This study will be extremely helpful to professionals working in mental health to extend their help and support their patients. The finding of this study suggests that biofeedback is effective in reducing anxiety and stress of patient with substance abuse; hence, this can be addressed by the occupational therapist and other mental health professionals while dealing with a person with substance abuse disorder in clinical settings. A large sample-sized, long-term study in both males and females can be researched.


    Conclusion


    Research showed that biofeedback-assisted relaxation technique is efficacious in patients with substance abuse disorders in decreasing depression, anxiety, and stress. This study also suggests that biofeedback-assisted relaxation training helps patients to control their physiological alteration effectively, during otherwise stressful situations of daily life.
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