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Abstract: Relaxation Response Training has been widely researched as a mind-body intervention for
reducing symptoms of stress, anxiety, and depression. This review synthesizes findings from clinical
trials, systematic reviews, and meta-analyses to evaluate the effectiveness of RRT across diverse adult
populations with stress-related anxiety and depressive disorders. Evidence supports RRT as an effective
adjunctive strategy that reduces physiological arousal, enhances emotional regulation, and improves
overall psychological well-being. However, heterogeneity in study designs and intervention protocols
highlights the need for standardized RRT frameworks in future research.

Keywords: Relaxation Response Training, Stress Reduction, Anxiety Disorders

L. INTRODUCTION
Stress-related anxiety and depressive disorders are among the most prevalent mental health conditions worldwide and
contribute substantially to global disability and health burden. Conventional treatments include pharmacotherapy and
psychotherapy, yet there is growing interest in complementary approaches such as Relaxation Response Training.
Originally conceptualized by Benson, the relaxation response is the physiological antithesis of the stress response and
can be elicited through practices like diaphragmatic breathing, progressive muscle relaxation, meditation, and guided
imagery [Benson et al., 1975]. RRT aims to reduce sympathetic nervous system activation and increase
parasympathetic tone, yielding psychological and physiological benefits. This review examines evidence on RRT
efficacy in alleviating symptoms of stress-related anxiety and depressive disorders.
Stress-related anxiety and depressive disorders are among the most prevalent and debilitating mental health conditions
worldwide, significantly impairing emotional, cognitive, and physical functioning (Benson & Klipper, 2000).
Conventional treatment strategies, including pharmacotherapy and psychotherapy, have demonstrated effectiveness;
however, these approaches are not universally accessible or sufficient for all individuals, particularly those experiencing
chronic stress or subclinical symptoms (Hoffman et al., 2010). As a result, complementary mind-body interventions
have gained attention, with Relaxation Response Training emerging as a promising, evidence-based strategy.
Originally conceptualized by Benson in the 1970s, RRT is designed to counteract the physiological and psychological
activation of the stress response through structured techniques such as diaphragmatic breathing, meditation, and focused
attention exercises (Benson et al., 1975). The physiological basis of RRT involves activation of the parasympathetic
nervous system, leading to reductions in heart rate, blood pressure, muscle tension, and cortisol levels, which are often
elevated in anxiety and depressive states (Jerath et al., 2015). Beyond physiological benefits, RRT promotes emotional
regulation, cognitive clarity, and enhanced coping with stress, making it particularly relevant for individuals with stress-
related anxiety and depressive disorders (Lehrer et al., 2020).
Over the past decades, numerous clinical trials and systematic reviews have examined RRT across diverse populations,
including patients with generalized anxiety disorder, major depressive disorder, post-traumatic stress disorder, and
subclinical stress, consistently demonstrating reductions in both subjective and objective markers of anxiety and
depression (Polusny et al., 2015; Khoury et al., 2013). Given its accessibility, low cost, and minimal side effects, RRT
represents a valuable adjunct to conventional treatments. This review aims to synthesize current evidence on the
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efficacy of RRT in stress-related anxiety and depressive disorders, highlighting mechanisms, clinical outcomes, and
implications for practice and future research.

MECHANISMS OF THE RELAXATION RESPONSE

The relaxation response functions by engaging the parasympathetic nervous system, lowering cortisol levels, heart rate,
blood pressure, and muscle tension physiological markers often elevated in anxiety and depression [Benson & Klipper,
2000; Lehrer et al., 2020]. RRT practices often integrate focused attention, slow rhythmic breathing, and cognitive
reframing, which collectively enhance emotional regulation and decrease cognitive rumination associated with affective
disorders [Jerath et al., 2015].

The Relaxation Response is a physiological state of decreased arousal that counteracts the stress-induced “fight-or-
flight” response, initially conceptualized by Benson (1975). Stress-related anxiety and depressive disorders are
characterized by hyperactivation of the hypothalamic-pituitary-adrenal axis, heightened sympathetic nervous system
activity, and dysregulated autonomic balance, resulting in increased heart rate, blood pressure, cortisol levels, and
muscle tension (Benson & Klipper, 2000). RR training aims to elicit a series of psychophysiological changes that
directly oppose these maladaptive stress responses, thereby promoting emotional regulation and mood stabilization.
Mechanistically, RR training engages multiple interrelated pathways. At the autonomic level, repetitive relaxation
practices such as diaphragmatic breathing, meditation, or guided imagery stimulate parasympathetic activity via the
vagus nerve, reducing sympathetic tone and inducing physiological calm (Jerath et al., 2015). This shift is associated
with decreased heart rate, lower blood pressure, reduced respiratory rate, and diminished muscle tension, all of which
contribute to a subjective sense of relaxation and decreased anxiety (Lehrer et al., 2020). Neuroendocrine modulation is
also a critical component; repeated activation of the RR has been shown to lower circulating cortisol and catecholamine
levels, mitigating the chronic HPA-axis hyperactivation commonly observed in anxiety and depressive disorders
(Benson & Klipper, 2000).

At the central nervous system level, RR training promotes changes in cortical and subcortical regions involved in
emotional regulation and attentional control. Neuroimaging studies indicate that mindfulness-based components of RR
enhance activity in the prefrontal cortex, which exerts top-down control over the amygdala, thereby reducing
hypervigilance and emotional reactivity (Holzel et al., 2011). Concurrently, RR practice has been linked to decreased
amygdala activation in response to stressors, which may underlie reductions in fear, worry, and rumination that
characterize anxiety and depressive symptoms (Tang et al., 2015). Functional connectivity studies further suggest that
RR strengthens neural networks supporting interoceptive awareness and self-regulation, facilitating adaptive cognitive
appraisal and resilience to stress (Zeidan et al., 2010).

Biochemically, RR training modulates inflammatory markers, which are often elevated in chronic stress, anxiety, and
depression. Evidence indicates that consistent RR practice reduces proinflammatory cytokines such as interleukin-6
(IL-6) and C-reactive protein while enhancing anti-inflammatory pathways, contributing to improved mood and
reduced somatic symptoms (Black & Slavich, 2016). Furthermore, RR may influence neuroplasticity by promoting the
release of brain-derived neurotrophic factor which supports neuronal growth and connectivity, potentially counteracting
stress-induced neural atrophy observed in depressive disorders (Khoury et al., 2013).

Psychologically, RR fosters cognitive and attentional mechanisms that reduce stress perception. By cultivating focused
attention, acceptance, and awareness of bodily sensations, individuals learn to disengage from maladaptive thought
patterns, decrease cognitive rumination, and enhance emotional regulation. This attentional training complements the
physiological relaxation, creating a bidirectional mind-body loop where somatic calm reinforces cognitive control and
vice versa (Shapiro et al., 2008).

The mechanisms of the Relaxation Response involve an intricate interplay of autonomic, neuroendocrine, neuroplastic,
immunological, and cognitive processes. By downregulating the sympathetic nervous system, reducing HPA-axis
hyperactivity, modulating inflammatory and neurotrophic pathways, and enhancing attentional control, RR training
provides a comprehensive intervention for alleviating symptoms of stress-related anxiety and depressive disorders. This
multimodal effect underscores its value as a complementary strategy to conventional pharmacological and

psychotherapeutic treatments.
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CLINICAL EVIDENCE IN ANXIETY DISORDERS

A substantial body of research supports RRT for anxiety reduction in clinical populations:

Generalized Anxiety Disorder (GAD): Randomized controlled trials (RCTs) show that structured RRT protocols
significantly reduce anxiety severity compared to wait-list controls, with improvements sustained at follow-up
assessments [Hoffman et al., 2010].

Panic and Social Anxiety: Studies indicate that RRT combined with Cognitive Behavioral Therapy enhances treatment
outcomes more than CBT alone, with greater reductions in panic frequency and social avoidance behaviors [Barlow et
al., 2000].

Trauma-Related Anxiety: Mindfulness-based stress reduction has demonstrated anxiety symptom reduction in
post-traumatic stress disorder populations, with improvements in hyperarousal and re-experiencing symptoms [Polusny
et al., 2015]. Across these studies, standardized scales such as the Hamilton Anxiety Rating Scale and Beck Anxiety
Inventory consistently record significant reductions following RRT.

CLINICAL EVIDENCE IN DEPRESSIVE DISORDERS

Relaxation Response Training has been extensively investigated for its therapeutic potential in depressive disorders,
including Major Depressive Disorder subthreshold depression, and depression associated with chronic medical
conditions. Clinical trials and systematic reviews consistently demonstrate that RRT reduces depressive
symptomatology by decreasing physiological arousal, mitigating stress responses, and enhancing emotional regulation
[Benson & Klipper, 2000; Khoury et al., 2013].

In patients diagnosed with MDD, meta-analytic evidence indicates moderate effect sizes for RRT in reducing both
clinician-rated and self-reported depressive symptoms, particularly when administered alongside pharmacotherapy or
cognitive-behavioral therapy [Khoury et al., 2013]. The mechanism of benefit appears to involve both physiological and
cognitive pathways: by eliciting the parasympathetic relaxation response, RRT lowers cortisol levels, heart rate, and
muscle tension, which are frequently elevated in depression, while concurrently promoting mindfulness and attentional
control that reduce ruminative thought patterns [Jerath et al., 2015].

Subclinical or subthreshold depressive populations also benefit from RRT. Studies conducted in older adults,
caregivers, and community-based samples demonstrate significant reductions in depressive mood scores following
structured RRT interventions lasting between four and eight weeks [Gotink et al., 2015]. These findings highlight
RRT’s potential as a preventive intervention, reducing progression to clinically significant depression by managing
stress-related triggers. Additionally, patients with chronic illnesses, such as cardiovascular disease or chronic pain
conditions, experience meaningful improvements in depressive symptoms after RRT participation, suggesting that the
intervention is effective even when depression is compounded by medical comorbidities [Blumenthal et al., 2007].
Overall, clinical evidence underscores RRT as a safe, low-cost, and accessible adjunctive therapy for depressive
disorders. While effect sizes vary across populations and intervention protocols, consistent reductions in depressive
symptomatology support its inclusion in comprehensive treatment plans targeting stress-related depression.
Standardization of session frequency, duration, and techniques in future research may further enhance the reliability and
applicability of RRT in clinical practice.

Research also supports RRT’s effectiveness in mitigating depressive symptoms:
Major Depressive Disorder (MDD): Meta-analytic findings show moderate effect sizes for RRT in reducing
clinician-rated and self-reported depressive symptoms in MDD, particularly when integrated with pharmacotherapy or
psychotherapy [Khoury et al., 2013].

Subthreshold Depression: RRT interventions in subclinical populations, including older adults and caregivers,
demonstrate significant mood improvements and reduced depression scores, indicating preventive potential [Gotink et
al., 2015].

Chronic Illness-Related Depression: In samples with chronic illnesses, such as cardiovascular disease and chronic
pain, RRT protocols yield significant decreases in depressive symptoms, often mediated by reductions in perceived
stress and physiological arousal [Blumenthal et al., 2007].
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RRT IN NON-CLINICAL POPULATIONS

Relaxation Response Training has been widely applied to non-clinical populations as a preventive and stress
management intervention, targeting subclinical levels of anxiety, depressive symptoms, and general psychological
distress. In healthy adults, students, and working professionals, RRT has demonstrated significant reductions in
perceived stress, anxiety, and depressive mood states, highlighting its utility beyond clinical populations [Shapiro et al.,
2008].

For instance, studies involving university students practicing daily RRT sessions for four to eight weeks reported lower
scores on perceived stress scales, reduced state anxiety, and improved mood regulation, suggesting that even short-
term, structured RRT practice can enhance emotional well-being [Kabat-Zinn, 1990]. Workplace-based interventions
have also shown that employees engaging in guided RRT experience reductions in work-related stress, improved
concentration, and better coping with occupational pressures, which may prevent progression to clinical anxiety or
depressive disorders [Gotink et al., 2015].

Among community-dwelling adults, group-based RRT workshops have been associated with decreased self-reported
stress, lower physiological markers of arousal such as heart rate and blood pressure, and enhanced quality of life
[Lehrer et al., 2020]. Furthermore, non-clinical populations often show high adherence to RRT protocols due to its
simplicity, minimal time requirement, and the absence of adverse effects, making it a feasible strategy for promoting
mental health at the population level [Jerath et al., 2015].

RRT not only facilitates immediate relaxation but also trains individuals to regulate physiological and psychological
responses to everyday stressors, thereby fostering resilience and emotional stability [Benson & Klipper, 2000].
Collectively, these findings underscore the value of RRT as a preventive mental health tool in non-clinical populations,
demonstrating that regular practice can mitigate stress, reduce anxiety and depressive tendencies, and enhance overall
psychological well-being.

In non-clinical samples, RRT consistently reduces stress, anxiety, and depressive symptoms:

Students and Working Adults: Controlled trials demonstrate that brief RRT sessions (e.g., 20-30 minutes daily for 4—
8 weeks) significantly reduce perceived stress, anxiety, and depressive mood states compared to controls [Shapiro et al.,
2008].

Community Samples: Longitudinal community-based studies indicate sustained reductions in psychological distress
and enhancements in quality of life after RRT participation [Kabat-Zinn, 1990].
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COMPARATIVE EFFICACY
Several studies have compared RRT to active controls:
Researchers report that RRT is at least as effective as relaxation training (progressive muscle relaxation) and more
effective than no-treatment controls in reducing both anxiety and depressive symptoms [Smith et al., 2014].
In comparisons with aerobic exercise, RRT shows similar benefits, suggesting complementary roles for mind-body and
physical activity interventions in stress management [Blumenthal et al., 2007].

Table 1. Summary of Key RRT Outcomes in Anxiety and Depression

Population Intervention Type Outcome Measures Primary Findings
GAD Patients RRT vs Wait-List HAM-A Significant anxiety reduction
BAI ial Avoi
Social Anxiety RRT + CBT vs CBT Scal; Socia voidance Greater combined benefit
PTSD Mindfulness-Based CAPS Reduced  hyperarousal & PTSD
RRT symptoms
RRT . .
MDD HAM-D Moderate depression reduction
Pharmacotherapy
Chronic Illness RRT BDI Reduced depressive symptoms
Students RRT Daily Practice Stress & Mood Scales Reduced perceived stress/anxiety
Community Adults | RRT Workshops Quality of Life Scales Improved psychological well-being
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LIMITATIONS AND HETEROGENEITY

Despite positive findings, heterogeneity in RRT protocols duration, frequency, and specific techniques limits
comparability between studies. Additionally, some studies lack active control groups or long-term follow-up, and
methodological quality varies. Despite the growing body of evidence supporting the efficacy of Relaxation Response
Training in reducing symptoms of stress-related anxiety and depressive disorders, several limitations and sources of
heterogeneity warrant careful consideration. One of the primary challenges lies in the variation of intervention protocols
across studies. The duration, frequency, and specific techniques employed in RRT differ substantially, ranging from
brief daily breathing exercises of 10—15 minutes to multi-week programs incorporating meditation, guided imagery, and
progressive muscle relaxation alongside diaphragmatic breathing [Benson & Klipper, 2000; Khoury et al., 2013].

Such variability complicates the direct comparison of outcomes and limits the ability to determine an optimal “dose” or
standard protocol for clinical application. Additionally, the heterogeneity of participant populations introduces further
complexity. While some studies focus on clinical groups diagnosed with generalized anxiety disorder, major depressive
disorder, or post-traumatic stress disorder, others evaluate non-clinical populations including students, caregivers, or
community adults with subclinical symptoms [Hoffman et al., 2010; Gotink et al., 2015]. The baseline severity of
anxiety or depressive symptoms significantly influences treatment response, and pooled results may obscure differences
in efficacy between clinical and non-clinical cohorts.

Methodological limitations are also prevalent. Many trials rely on small sample sizes, which reduce statistical power
and increase the likelihood of type II errors. Furthermore, several studies utilize wait-list or passive control groups
rather than active controls, raising concerns about placebo effects and expectancy biases influencing reported
improvements [Smith et al., 2014]. While some research includes validated outcome measures such as the Hamilton
Anxiety Rating Scale Beck Anxiety Inventory Hamilton Depression Rating Scale or Beck Depression Inventory other
studies employ less standardized or self-designed instruments, further contributing to heterogeneity and limiting cross-
study comparability [Shapiro et al., 2008; Polusny et al., 2015].

Another limitation is the scarcity of long-term follow-up data. Most studies assess outcomes immediately post-
intervention or within a few weeks, providing limited insight into the sustainability of symptom reduction. Given the
chronic and recurrent nature of anxiety and depressive disorders, evaluating long-term maintenance is essential to
establish RRT as a robust treatment modality. Additionally, adherence and participant engagement vary across studies;
some interventions require guided sessions with trained facilitators, whereas others rely on self-directed practice,
potentially affecting effectiveness and generalizability [Lehrer et al., 2020].

Finally, contextual factors such as coexisting treatments and comorbidities can confound results. Many participants
continue pharmacotherapy or psychotherapy concurrently with RRT, making it difficult to isolate the unique
contribution of the relaxation response intervention. Cultural and demographic factors also influence both engagement
and perceived benefit, yet these variables are often underreported or insufficiently analyzed.

While RRT demonstrates promising outcomes in reducing stress-related anxiety and depressive symptoms,
heterogeneity in intervention design, participant characteristics, methodological rigor, and outcome assessment presents
significant limitations. Future research should aim to standardize protocols, include adequately powered randomized
controlled trials with active comparators, and incorporate long-term follow-up to enhance both the reliability and
clinical applicability of findings [Benson & Klipper, 2000; Khoury et al., 2013; Hoffman et al., 2010].

II. CONCLUSION
Relaxation Response Training is evidence-based approach that reduces anxiety and depressive symptoms across clinical
and non-clinical populations. It offers a low-risk, cost-effective supplement to traditional treatments, particularly where
anxiety and stress play central roles in psychopathology. Future research should prioritize standardized RRT protocols,
rigorous RCT designs, and long-term efficacy outcomes.
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