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Abstract
Musculoskeletal disorders (MSDs) are among the leading causes of disability worldwide, significantly 
affecting quality of life and imposing a substantial socioeconomic burden. While conventional 
treatments such as pharmacological and physical therapies remain essential, complementary 
approaches like mindfulness-based interventions have gained increasing attention. This review 
explores the application of mindfulness practices in the management of pain associated with 
MSDs. It discusses the nature and prevalence of MSDs, mechanisms of pain generation, and how 
mindfulness can modulate pain perception and improve psychosocial outcomes. We examine the 
evidence supporting mindfulness practices, including mindfulness-based stress reduction (MBSR), 
mindfulness-based cognitive therapy (MBCT), and other mindfulness interventions. The review 
concludes with an analysis of future research directions, emphasizing the need for standardized 
protocols and long-term studies to establish efficacy and integration into routine care.
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Introduction
Musculoskeletal disorders (MSDs) represent a significant global health concern due to their 

high prevalence, chronic nature, and profound impact on individuals' physical, emotional, and 
economic well-being. These disorders include a wide range of conditions such as osteoarthritis, 
rheumatoid arthritis, back pain, neck pain, fibromyalgia, and other degenerative and inflammatory 
conditions that affect the muscles, bones, tendons, ligaments, and associated soft tissues. The burden 
of MSDs is enormous: they are the primary contributors to disability worldwide and are associated 
with substantial costs related to healthcare utilization, loss of productivity, and long-term disability 
benefits [1].

MSDs are often accompanied by persistent pain that does not fully resolve with conventional 
treatments. Despite advances in pharmacologic therapies, including nonsteroids anti-inflammatory 
drugs (NSAIDs), opioids, and disease-modifying agents, many patients continue to experience 
moderate to severe pain, alongside significant functional impairments and reduced quality of life. 
Furthermore, long-term use of pharmacological agents, especially opioids, can lead to tolerance, 
dependence, and adverse side effects, prompting the need for safer, more sustainable approaches to 
pain management [1, 2].

The pain experienced in MSDs is not purely physiological but is intricately connected to 
psychological, cognitive, and social factors. The biopsychosocial model of pain highlights how 
emotional distress, maladaptive coping mechanisms, and cognitive distortions can amplify pain 
perception and contribute to chronic disability. This has led researchers and clinicians to explore 
integrative approaches that target both the physical and mental aspects of pain [3, 4].

Among these, mindfulness-based interventions have garnered increasing attention. Rooted in 
ancient contemplative traditions and refined through modern clinical research, mindfulness is now 
recognized as a valuable tool in the management of chronic pain. Mindfulness involves cultivating 
a present-focused, nonjudgmental awareness of one’s bodily sensations, thoughts, and emotions, 
which can shift an individual’s relationship with pain from one of aversion and struggle to one of 
acceptance and informed responsiveness [5].
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Structured mindfulness programs such as Mindfulness-Based 
Stress Reduction (MBSR) and Mindfulness-Based Cognitive 
Therapy (MBCT) have been implemented in clinical settings for 
various chronic conditions, including MSDs. These programs have 
demonstrated efficacy in reducing pain intensity, enhancing emotional 
regulation, and improving functional outcomes. Neuroimaging and 
psychophysiological studies also support the idea that mindfulness 
can lead to structural and functional brain changes that mitigate the 
perception and emotional burden of pain [6].

This review aims to provide an overview of the role of mindfulness 
in alleviating pain associated with MSDs. It begins by discussing the 
characteristics and consequences of MSDs and the mechanisms by 
which pain is generated and maintained. Subsequently, it examines 
the theoretical and empirical foundations of mindfulness in pain 
management, reviewing evidence from clinical trials and systematic 
reviews. Finally, the review discusses future research directions and 
the potential for integrating mindfulness-based approaches into 
standard care for MSDs.

Musculoskeletal Disorders 
MSDs are a group of conditions that affect the body’s 

musculoskeletal system, including osteoarthritis, rheumatoid 
arthritis, fibromyalgia, low back pain, neck pain, and tendinopathies. 
These disorders are highly prevalent and are a leading cause of 
disability globally. According to the Global Burden of Disease Study, 
low back pain alone is the single leading cause of disability worldwide 
. MSDs are characterized by pain, stiffness, and functional limitations, 
which can significantly impair an individual's ability to work and 
perform daily activities [1, 7, 8].

The causes of musculoskeletal disorders (MSDs) can be 
diverse, encompassing biomechanical, genetic, and psychosocial 
factors. Chronic forms of these disorders are often accompanied 
by central sensitization, where the central nervous system becomes 
hypersensitive to pain stimuli. This condition not only perpetuates 
pain but also exacerbates emotional distress, sleep disturbances, and 
depression. Thus, treating MSDs effectively requires addressing both 
physical and psychological aspects [9, 10].

Pain from Musculoskeletal Disorders 
Pain is defined by the International Association for the Study of 

Pain (IASP) in w2020 as: " “An unpleasant sensory and emotional 
experience associated with, or resembling that associated with, 
actual or potential tissue damage”. This definition emphasizes that 
pain is not only a physical sensation but also includes emotional and 
cognitive dimensions, and it may occur even without clear physical 
injury [11].

Pain in MSDs can be acute or chronic and is usually inflammatory, 
nociceptive, or neuropathic in nature. Acute pain often arises from 
tissue injury and usually resolves with healing. In contrast, chronic 
pain persists beyond the expected period of recovery and may 
not correlate directly with the extent of tissue damage. Central 
sensitization and neuroplastic changes in the brain can sustain pain 
perception even in the absence of active pathology [12, 13].

Chronic musculoskeletal pain is influenced by various factors 
including emotional state, stress levels, and cognitive processes. 
Individuals with chronic MSDs often experience catastrophizing, 
fear-avoidance beliefs, and diminished self-efficacy, all of which play a 
significant role in the continuation of pain and disability. Addressing 

these psychological dimensions is essential for effective pain 
management. Mindfulness offers a unique approach to target these 
elements by promoting present-moment awareness and acceptance 
of experiences without judgment [12, 14-16].

The Use of Mindfulness in Pain Management 
Mindfulness is defined as the awareness that emerges through 

paying attention, on purpose, in the present moment, and 
nonjudgmentally to the unfolding of experience [5]. In the context 
of healthcare, mindfulness practices are often delivered through 
structured programs like Mindfulness-Based Stress Reduction 
(MBSR) and Mindfulness-Based Cognitive Therapy (MBCT). These 
programs typically include meditation, body scanning, gentle yoga, 
and psychoeducation [17-19].

In the realm of pain management, mindfulness serves not as a 
tool to eradicate pain, but as a means of transforming an individual's 
experience and perception of it. Rather than fighting or suppressing 
pain, mindfulness encourages individuals to approach it with curiosity 
and acceptance. This practice involves paying deliberate attention 
to present-moment experiences, including physical sensations, 
thoughts, and emotions, without judgment. For individuals suffering 
from chronic pain, this shift in perspective can be profound. 
Instead of becoming entangled in negative thought patterns such as 
catastrophizing or resistance, mindfulness fosters a state of awareness 
that helps the individual observe pain as a transient experience, rather 
than an overwhelming or defining one. Over time, this approach has 
been shown to reduce the emotional suffering that often accompanies 
persistent pain. By decoupling the sensory dimension of pain from 
its emotional and psychological consequences, mindfulness helps 
individuals regain a sense of control and agency, which can be 
empowering in the face of long-term pain conditions [20, 21].

Scientific research has increasingly supported these experiential 
benefits with neurological evidence. Neuroimaging studies have 
shown that mindfulness practices can influence the activity and 
connectivity of key brain regions involved in the perception and 
regulation of pain. Among these areas are the anterior cingulate cortex, 
which is associated with the emotional response to pain; the insula, 
which is involved in interoceptive awareness and the integration of 
bodily sensations; and the prefrontal cortex, which plays a critical 
role in attention, cognitive control, and emotion regulation. Regular 
mindfulness practice appears to enhance the functioning of these 
regions, thereby altering both the intensity and unpleasantness of pain 
experiences. For instance, experienced mindfulness meditators often 
show reduced activation in areas associated with pain unpleasantness, 
even when the intensity of the pain stimulus remains the same. This 
suggests that mindfulness does not dull the sensory input itself, but 
rather changes how the brain interprets and reacts to that input [22, 
23].

Additionally, mindfulness meditation may reduce activity in the 
default mode network (DMN), a brain network linked to rumination 
and self-referential thinking, which can exacerbate pain by keeping 
individuals mentally locked into cycles of worry and fear [24]. 
Taken together, these findings highlight the potential of mindfulness 
not just as a psychological coping tool, but as a neurobiologically-
informed approach that can meaningfully alter the brain’s response 
to pain. Nevertheless, extended follow-up periods, substantial sample 
sizes, and thorough randomized controlled trials are essential for 
effectively addressing the existing uncertainties regarding the use of 
mindfulness practices [23].
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Mindfulness also enhances emotional regulation, reduces stress, 
and improves sleep quality, all of which are crucial for managing 
chronic pain. By fostering a nonjudgmental awareness of bodily 
sensations and emotions, patients become better equipped to cope 
with their condition [25]. Moreover, mindfulness practices can 
improve adherence to self-care behaviors and physical therapy 
regimens. Patients who cultivate mindfulness may be more likely to 
engage in regular exercise, maintain posture, and avoid maladaptive 
behaviors such as fear-avoidance, thus contributing to long-term 
functional improvement [26].

Future Directions 
Despite growing evidence supporting mindfulness for pain 

management in MSDs, several gaps remain. First, heterogeneity in 
study designs, populations, and mindfulness protocols complicates 
the interpretation of results. There is a need for standardized 
interventions and outcome measures to allow for comparison across 
studies. Longitudinal studies with follow-up periods extending 
beyond six months are necessary to evaluate the sustainability of 
mindfulness benefits.

Future research should also explore the mechanisms through 
which mindfulness exerts its effects. While neuroimaging studies 
provide some insight, further investigation into the roles of 
inflammation, stress hormones, and autonomic nervous system 
regulation is warranted. Additionally, integrating mindfulness with 
other therapeutic modalities such as cognitive-behavioral therapy, 
physical therapy, and pharmacological treatment may yield synergistic 
effects. Another important direction is the implementation of digital 
mindfulness programs. Mobile applications and online platforms can 
increase accessibility, especially for patients with mobility limitations. 
However, these digital interventions must be rigorously tested for 
efficacy and engagement.

Conclusions 

Mindfulness practices offer a promising complementary 
approach to managing pain associated with MSDs. By addressing the 
cognitive and emotional dimensions of chronic pain, mindfulness 
can improve patient outcomes, reduce psychological distress, and 
enhance quality of life. While the evidence base is expanding, further 
research is required to standardize interventions and confirm long-
term benefits. Integrating mindfulness into multidisciplinary pain 
management programs may provide a more holistic and patient-
centered approach to treating MSDs.
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