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Abstract: Insomnia is a prevalent sleep disorder characterised by difficulty initiating or 

maintaining sleep, which significantly impacts both physical and mental health. Pharmacological 

treatments, while effective, pose risks of side effects and dependency. Meditation, a mind-body 

practice with ancient roots, has emerged as a promising, non-pharmacological intervention for 

managing insomnia.This review aims to synthesise existing evidence on the role of meditation in 

alleviating insomnia, exploring its mechanisms, effectiveness across populations, and potential as 

a complementary therapy.A comprehensive analysis of the research literature was conducted, 

focusing on randomised controlled trials (RCTs), systematic reviews, and meta-analyses that 

examined meditation interventions for insomnia. Mechanisms of action, population-specific 

findings, and practical implications were also explored. Meditation alleviates insomnia through 

mechanisms such as reducing hyperarousal, modulating stress-related physiological responses, 

and enhancing emotional regulation. Mindfulness-based interventions (MBIs), including 

Mindfulness-Based Stress Reduction (MBSR) and Mindfulness-Based Therapy for Insomnia 

(MBTI), significantly improve subjective and objective sleep parameters, such as sleep onset 

latency (SOL), wake after sleep onset (WASO), and insomnia severity index (ISI). Specific 

approaches like yoga nidra and mantra meditation have demonstrated efficacy in reducing sleep 

disturbances. Older adults, patients with chronic illnesses, and individuals with stress-related 

insomnia benefit particularly from meditation interventions.Meditation is an effective, safe, and 
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holistic approach to managing insomnia, addressing both symptoms and underlying causes such 

as stress and hyperarousal. While robust evidence supports its use, further research is required to 

explore its long-term efficacy, neurophysiological mechanisms, and comparative effectiveness 

with other treatments. 

Keywords: Meditation, Insomnia, Mindfulness-Based Interventions, Sleep Disorders, Yoga 

Nidra, Non-Pharmacological Treatment. 

1. Introduction 

1.1 Insomnia: Definition and Prevalence 

Insomnia is a common sleep disorder characterized by difficulties in initiating or maintaining 

sleep, or waking up too early and not being able to fall back asleep, despite having the opportunity 

to sleep. It is a disorder that can significantly impair daytime functioning, affecting cognitive 

performance, emotional regulation, and overall quality of life[1]. Insomnia can be classified into 

acute (lasting less than three months) or chronic (occurring at least three times per week for three 

months or more) forms [2]. 

The global prevalence of insomnia is substantial, with an estimated 10–30% of the general 

population experiencing some form of sleep disturbance [3]. This prevalence is higher among 

women, older adults, and individuals with comorbid conditions such as anxiety, depression, and 

chronic pain [4]. Insomnia has wide-ranging health consequences, including increased risk of 

developing mood disorders, cognitive impairment, and cardiovascular diseases [5–7]. 

1.2 Impact of Insomnia on Health 

Beyond the immediate consequences of sleep deprivation, insomnia is associated with long-term 

physical, psychological, and social impairments. The disruption of sleep architecture in insomnia 

patients characterized by fragmented sleep, prolonged sleep onset latency, and reduced sleep 

quality can lead to chronic fatigue, reduced immune function, and increased vulnerability to mental 

health disorders [8]. In particular, insomnia is frequently co-morbid with anxiety and depression, 

leading to a vicious cycle where poor sleep exacerbates these conditions, and vice versa [9]. 
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The cognitive impact of insomnia includes deficits in attention, memory, and executive 

functioning, which can hinder daily functioning and productivity [10]. Furthermore, individuals 

with insomnia are at greater risk of developing other serious health conditions, including 

hypertension, diabetes, and obesity [11–13]. Given the widespread impact of insomnia, effective 

treatment options are crucial for improving quality of life and reducing the burden of these 

comorbidities. 

1.3 Overview of Meditation: Practices and Techniques 

Meditation is a mind-body practice that has been utilized for centuries across various cultures and 

spiritual traditions. In the context of modern psychology and healthcare, meditation techniques 

have been adapted and studied for their therapeutic potential in managing various conditions, 

including insomnia. Meditation generally involves focused attention, controlled breathing, and 

body awareness to induce a state of deep relaxation [14]. 

Several meditation techniques have been shown to reduce the physiological and psychological 

markers of stress, which may underlie sleep disturbances. These techniques include mindfulness 

meditation, yoga nidra, loving-kindness meditation, and guided imagery, among others [15]. 

Mindfulness meditation, in particular, has gained widespread attention due to its emphasis on 

present-moment awareness and non-judgmental acceptance, which have been shown to reduce 

stress and anxiety—both of which are closely linked to insomnia [16–18]. 

Yoga nidra, also known as "yogic sleep," is a relaxation technique that induces a deep state of 

relaxation without requiring active sleep, and studies have shown its effectiveness in improving 

sleep quality and reducing insomnia symptoms [19]. Other techniques, such as guided imagery, 

employ mental visualization to help relax the body and ease the transition into sleep, offering an 

additional tool for insomnia management [20]. 

1.4 Rationale for the Review 

Despite the increasing popularity of meditation as an alternative treatment for insomnia, there 

remains a lack of consensus regarding its overall effectiveness and the underlying mechanisms 

responsible for its beneficial effects. Previous studies have yielded promising results, but 

methodological limitations, such as small sample sizes, variability in meditation protocols, and 
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reliance on self-reported sleep outcomes, have hindered the establishment of robust evidence [21,22]. 

Additionally, many studies have focused on short-term effects, leaving unanswered questions 

about the long-term sustainability of meditation-based interventions for insomnia [23]. 

This review aims to synthesize the existing evidence on the impact of meditation on insomnia, 

examining the effectiveness of different meditation techniques, identifying potential mechanisms 

of action, and discussing the clinical implications of integrating meditation into insomnia 

treatment. By critically reviewing current studies, we aim to provide a comprehensive 

understanding of how meditation can serve as an adjunct or alternative to traditional insomnia 

treatments, such as cognitive behavioral therapy for insomnia (CBT-I) and pharmacotherapy. 

3. Pathophysiology of Insomnia 

Insomnia is a complex condition that involves multiple physiological, neurological, and 

psychological mechanisms. It is characterized by difficulty in initiating or maintaining sleep, 

despite having the opportunity to sleep, and is often accompanied by daytime impairment or 

distress. The pathophysiology of insomnia involves the interaction of several systems, including 

the central nervous system, the autonomic nervous system, and hormonal regulation. This section 

explores the various physiological mechanisms underlying insomnia, highlighting the 

contributions of neurobiological factors, cognitive processes, and sleep regulation systems. 

3.1 Neurobiological Mechanisms 

3.1.1 Dysfunction of the Sleep-Wake Regulation System 

The sleep-wake regulation system plays a critical role in the initiation and maintenance of sleep. 

This system is primarily governed by two biological processes: the homeostatic sleep drive and 

the circadian rhythm. The homeostatic sleep drive increases the pressure for sleep as wakefulness 

is prolonged, while the circadian rhythm is governed by the suprachiasmatic nucleus (SCN) in the 

hypothalamus, which synchronizes the sleep-wake cycle with the 24-hour day. 

In individuals with insomnia, these processes are often dysregulated. Specifically, the homeostatic 

sleep drive may be impaired, resulting in reduced sleep propensity and difficulty falling asleep 

[24](Saper et al., 2005). Additionally, circadian rhythm disturbances, such as delayed sleep phase 

or misalignment between the internal circadian clock and external cues, are commonly observed 
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in insomnia patients [25]. The SCN may be less responsive to light-dark cycles, leading to 

difficulties in maintaining a stable sleep-wake cycle. 

3.1.2 Hyperarousal and the Central Nervous System 

Hyperarousal, both physiological and cognitive, is a hallmark feature of insomnia. Physiologically, 

individuals with insomnia exhibit increased sympathetic nervous system (SNS) activity and 

reduced parasympathetic nervous system (PNS) activity, which contribute to an elevated baseline 

state of arousal. This heightened state of arousal is linked to increased heart rate, higher blood 

pressure, and elevated cortisol levels [8]. 

On a neurobiological level, hyperarousal is associated with alterations in brain activity. Functional 

neuroimaging studies have found increased activation in the anterior cingulate cortex (ACC), 

amygdala, and prefrontal cortex in individuals with insomnia, which are regions associated with 

attention, emotion regulation, and stress responses [26]. The amygdala, in particular, plays a key 

role in emotional processing and is often hyperactive in insomnia, leading to heightened emotional 

reactivity and difficulty in calming down before sleep [27]. 

3.1.3 GABAergic and Glutamatergic Imbalance 

The balance between excitatory and inhibitory neurotransmission is essential for proper sleep 

regulation. Gamma-aminobutyric acid (GABA) serves as the primary inhibitory neurotransmitter, 

promoting relaxation and sleep, while glutamate functions as the main excitatory neurotransmitter, 

associated with wakefulness. Disruptions in this balance can contribute to sleep disturbances, 

including insomnia. In individuals with insomnia, studies have indicated alterations in GABAergic 

and glutamatergic neurotransmission. For instance, research has shown that GABA levels may be 

increased in certain brain regions of individuals with primary insomnia, potentially reflecting an 

allostatic response to chronic hyperarousal [28]. Conversely, disturbances in glutamatergic function 

have been implicated in sleep disorders, suggesting that an imbalance favoring excitatory 

neurotransmission may contribute to sleep disruptions [29]. Moreover, excessive glutamate activity 

can lead to excitotoxicity, a process where neurons are damaged due to overactivation, which has 

been associated with various central nervous system disorders [30]. While direct evidence linking 

glutamate excitotoxicity to insomnia is limited, the potential for such mechanisms to disrupt sleep 

regulation warrants further investigation. 
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Understanding the roles of GABA and glutamate in sleep regulation underscores the importance 

of maintaining neurotransmitter balance. Therapeutic strategies aimed at modulating these 

neurotransmitter systems may offer potential benefits for individuals experiencing insomnia. 

3.2 Hormonal and Autonomic Dysregulation 

3.2.1 Cortisol and the HPA Axis 

The hypothalamic-pituitary-adrenal (HPA) axis plays a crucial role in the body's stress response, 

with cortisol acting as the primary stress hormone. In individuals with insomnia, there is often 

dysregulation of the HPA axis, characterized by elevated levels of cortisol, particularly in the 

evening and during the night. This disruption in cortisol secretion interferes with the natural 

decline in cortisol levels that typically occurs in preparation for sleep. Elevated evening cortisol 

levels are associated with increased wakefulness and difficulty falling asleep, contributing to the 

persistence of insomnia [31]. 

3.2.2 Sympathetic Nervous System Hyperactivity 

The sympathetic nervous system is responsible for the "fight-or-flight" response and is activated 

during times of stress. In insomnia, there is often a state of persistent SNS hyperactivity, which 

results in physiological symptoms such as increased heart rate, blood pressure, and muscle tension, 

all of which interfere with sleep onset and quality [32]. This hyperactivity may be triggered by 

psychological stress, environmental factors, or maladaptive sleep behaviors, creating a vicious 

cycle that perpetuates insomnia. 

3.2.3 Melatonin Dysfunction 

Melatonin, a hormone produced by the pineal gland, plays a critical role in regulating sleep-wake 

cycles by promoting sleep onset and maintaining circadian rhythm alignment. In individuals with 

insomnia, melatonin secretion may be delayed or diminished, contributing to difficulty falling 

asleep at the desired time. Melatonin dysfunction may be particularly prominent in individuals 

with circadian rhythm disorders, such as delayed sleep phase disorder (DSPD), and could explain 

the sleep disturbances observed in these populations [33]. 
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3.3 Cognitive and Behavioural Factors 

3.3.1 Cognitive Hyperarousal and Worry 

Cognitive processes, such as hyperarousal and worry, are central to the pathophysiology of 

insomnia. Individuals with insomnia often experience persistent thoughts about their inability to 

sleep, which exacerbates the problem by increasing anxiety and stress. This cognitive hyperarousal 

interferes with the ability to relax and fall asleep, creating a cycle of frustration and sleep disruption 

[34]. 

Worry and rumination about sleep can lead to conditioned arousal responses, in which the 

individual begins to associate the bed or bedtime with heightened anxiety and alertness, further 

compounding sleep difficulties [35]. Cognitive-behavioural therapy for insomnia (CBT-I) is 

effective in addressing these cognitive factors by helping individuals reframe maladaptive thoughts 

and break the cycle of worry. 

3.3.2 Conditioned Sleep Disruption 

Conditioned arousal is another key psychological factor contributing to insomnia. Over time, 

individuals with chronic insomnia may develop associations between specific environmental cues 

(such as the bed or the act of trying to sleep) and wakefulness or anxiety [36]. This conditioning 

results in a heightened state of alertness when attempting to sleep, further disrupting the sleep 

process. Behavioral interventions such as stimulus control therapy [37] and sleep restriction therapy 

[38] aim to retrain the brain to dissociate the bed from wakefulness, thereby improving sleep quality. 

The pathophysiology of insomnia is multifaceted, involving an interplay of neurobiological, 

hormonal, and psychological factors. Dysregulation of the sleep-wake system, hyperarousal, 

neurotransmitter imbalances, and HPA axis dysfunction all contribute to the onset and persistence 

of insomnia. Additionally, cognitive and behavioral factors, such as cognitive hyperarousal and 

conditioned sleep disruption, play a significant role in maintaining sleep difficulties. 

Understanding these mechanisms provides valuable insight into the development of targeted 

interventions, such as meditation and cognitive-behavioral therapies, for the management of 

insomnia. 
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4. Mechanisms of Meditation in Alleviating Insomnia 

Meditation has emerged as a promising non-pharmacological intervention for insomnia, targeting 

both the physiological and psychological mechanisms underlying the disorder. The practice of 

meditation encompasses various techniques that cultivate mindfulness, relaxation, and self-

regulation, thereby addressing the core contributors to insomnia, such as hyperarousal, stress, and 

dysregulated sleep-wake cycles. This section delves into the specific mechanisms through which 

meditation alleviates insomnia, supported by evidence from scientific research. 

 

 

Figure 4. Mechanisms of Meditation in Alleviating Insomnia 

 

 

The figure illustrates how meditation alleviates insomnia by promoting relaxation, modulating the 

autonomic nervous system, reducing stress, emotional reactivity, and cognitive hyperarousal, and 

normalizing the sleep–wake cycle through reduced cortisol levels and decreased rumination. 

4.1 Reduction of Hyperarousal: Hyperarousal, a key pathophysiological feature of insomnia, is 

characterized by heightened activity in both the central and autonomic nervous systems. 

Meditation has been shown to reduce hyperarousal by promoting relaxation and shifting the 

balance of autonomic activity. 

4.1.1 Autonomic Nervous System Regulation: Meditation practices, particularly those focusing 

on slow, deep breathing and mindfulness, enhance parasympathetic nervous system (PNS) activity 
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while reducing sympathetic nervous system (SNS) dominance [39]. This shift facilitates a state of 

physiological calmness, characterized by decreased heart rate, reduced blood pressure, and lower 

levels of cortisol, all of which are conducive to sleep [40]. 

Studies utilizing heart rate variability (HRV) as a measure of autonomic function have 

demonstrated increased HRV during and after meditation practice, indicating improved vagal tone 

and enhanced relaxation responses [41]. These changes counteract the hyperactive state of the SNS 

often observed in individuals with insomnia. 

4.1.2 Modulation of Brain Activity 

Meditation influences brain activity by modulating regions associated with emotional processing 

and relaxation. Research indicates that meditation can reduce activity in the amygdala, a region 

linked to emotional responses and stress. For instance, a study found that participants who 

underwent an 8-week Mindfulness-Based Stress Reduction (MBSR) course exhibited decreased 

amygdala reactivity to emotional stimuli compared to a control group[42]. Additionally, meditation 

has been associated with increased alpha and theta brainwave activity, which are linked to 

relaxation and meditative states. A study examining the depth of meditation experiences found that 

increased alpha activity was related to fewer distractions and deeper meditation experiences, while 

theta activity was associated with more distractions and was suppressed during deeper experiences 

[43]. 

4.2 Stress Reduction and HPA Axis Modulation 

The hypothalamic-pituitary-adrenal (HPA) axis, which governs the body’s stress response, is 

frequently dysregulated in individuals with insomnia, leading to elevated cortisol levels that 

interfere with sleep. Meditation has been shown to modulate the HPA axis, reducing stress and 

normalizing cortisol secretion patterns. 

4.2.1 Reduction of Perceived Stress 

Mindfulness-based interventions (MBIs) such as Mindfulness-Based Stress Reduction (MBSR) 

have demonstrated significant reductions in perceived stress, a major contributor to insomnia. By 

cultivating present-moment awareness and non-judgmental acceptance of thoughts and emotions, 
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meditation helps individuals break the cycle of worry and rumination that exacerbates sleep 

disturbances [44]. 

4.2.2 Cortisol Regulation 

Meditation practices are associated with lower evening cortisol levels, facilitating the natural 

decline in cortisol that occurs before sleep. This effect may be mediated by reductions in amygdala 

hyperactivity and improved connectivity between the prefrontal cortex and stress-regulating brain 

regions, as observed in neuroimaging studies [45]. 

4.3 Improvement of Sleep Architecture 

Meditation may also improve sleep quality by modulating sleep architecture, including sleep onset 

latency, total sleep time, and sleep efficiency. 

4.3.1 Decreased Sleep Onset Latency 

Meditation has been shown to reduce the time it takes to fall asleep by promoting relaxation and 

decreasing cognitive hyperarousal. A meta-analysis of randomized controlled trials found that 

mindfulness meditation significantly improved sleep onset latency compared to control conditions, 

with moderate effect sizes [45]. 

4.3.2 Enhanced Sleep Continuity 

Meditation practices may enhance sleep continuity by reducing nocturnal awakenings and 

improving the stability of sleep stages. Research suggests that meditation increases the duration of 

slow-wave sleep (SWS), the deepest and most restorative stage of sleep, and reduces the time spent 

in lighter sleep stages. These changes contribute to a more restorative sleep experience[46]. 

4.3.3 Increased Sleep Efficiency 

Sleep efficiency, defined as the percentage of time spent asleep relative to the time spent in bed, is 

often reduced in individuals with insomnia. Meditation has been associated with improvements in 

sleep efficiency, likely due to its ability to reduce physiological and psychological barriers to sleep 

onset and maintenance [47]. 
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4.4 Cognitive and Behavioral Mechanisms 

4.4.1 Reduction of Cognitive Hyperarousal 

Cognitive hyperarousal, characterized by excessive worry and rumination, is a major barrier to 

sleep in individuals with insomnia. Meditation practices, particularly mindfulness meditation, 

reduce cognitive hyperarousal by fostering detachment from distressing thoughts and promoting a 

non-reactive stance toward intrusive mental content. This shift in cognitive processing enables 

individuals to approach sleep with a calmer and more relaxed mindset [48]. 

4.4.2 Deconditioning Maladaptive Associations 

Meditation can help decondition maladaptive associations between the bed and wakefulness or 

anxiety, which are common in chronic insomnia. By practicing mindfulness and relaxation 

techniques in a variety of contexts, individuals learn to dissociate sleep from anxiety and develop 

healthier sleep-related behaviors [47]. 

4.5 Neuroplasticity and Long-Term Adaptations 

Meditation induces neuroplastic changes that may have long-term benefits for sleep regulation. 

Structural and functional neuroimaging studies have shown that regular meditation practice 

increases gray matter volume in brain regions involved in emotion regulation, stress management, 

and autonomic control, such as the prefrontal cortex, hippocampus, and insula [49]. These 

adaptations may enhance resilience to stress and improve the capacity for sleep regulation over 

time. 

Meditation alleviates insomnia through a multifaceted set of mechanisms that target the core 

contributors to sleep disturbances, including hyperarousal, stress, and cognitive hyperactivity. By 

promoting relaxation, regulating autonomic and hormonal systems, and fostering healthier 

cognitive and behavioral patterns, meditation offers a holistic approach to improving sleep quality 

and addressing the underlying pathophysiology of insomnia. These mechanisms provide a strong 

scientific rationale for the inclusion of meditation as a non-pharmacological treatment for 

insomnia. 
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5. Future Research Directions 

Future research should focus on long-term studies to assess the sustained effects of meditation on 

sleep outcomes. Investigating neurophysiological mechanisms through neuroimaging and 

biomarkers can provide deeper insights into how meditation alleviates insomnia. More research is 

needed to evaluate its effectiveness across diverse populations, such as adolescents, pregnant 

women, and individuals with substance use disorders. Comparative studies with cognitive-

behavioral therapy for insomnia (CBT-I) and pharmacological treatments can establish its relative 

efficacy. Additionally, developing tailored meditation programs and exploring the potential of 

digital meditation interventions can enhance accessibility and adherence. 

6. Practical Implications and Recommendations 

Meditation should be integrated into healthcare settings as a complementary treatment for 

insomnia, particularly for those seeking non-pharmacological options. Tailored meditation 

protocols should be developed for specific populations, such as older adults and patients with 

chronic illnesses. Public awareness campaigns can promote meditation’s scientifically validated 

benefits, while training programs can equip therapists with the skills to deliver evidence-based 

interventions. Employers can incorporate meditation into workplace wellness programs to address 

sleep disturbances and enhance overall well-being. Digital platforms and mobile applications 

should be utilized to make meditation more accessible to broader populations. 

7. Conclusion 

Meditation offers a safe, cost-effective, and evidence-based approach to managing insomnia by 

addressing its underlying psychological and physiological mechanisms. Research supports its 

effectiveness in improving sleep onset, duration, and quality through mindfulness-based 

interventions, yoga nidra, and mantra-based practices. By reducing hyperarousal, regulating stress 

responses, and enhancing emotional well-being, meditation provides a holistic alternative or 

complement to conventional treatments. However, further research is needed to explore long-term 

effects, optimize intervention protocols, and compare meditation with established treatments like 

cognitive-behavioral therapy for insomnia (CBT-I). Integrating meditation into clinical practice, 

digital health platforms, and workplace wellness programs can enhance accessibility and 

adherence, ultimately promoting better sleep and overall well-being. 
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