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ABSTRACT  

 Pain management is a crucial healthcare concern, with millions of people 

suffering from acute and chronic pain around the world. Opioids have long been 

the conventional treatment for pain management, especially in cases of severe or 

persistent pain. However, the opioid epidemic has emphasized the risks 

connected with opioid usage, such as addiction, overdose, and mortality. As a 

result, there is a greater emphasis on non-pharmacological pain management 

techniques. This review looks at a variety of non-pharmacological methods, 

including cognitive behavioural therapy (CBT), mindfulness-based stress 

reduction (MBSR), physical therapy, acupuncture, transcutaneous electrical 

nerve stimulation (TENS), biofeedback, and music therapy. These approaches 

seek to treat pain without the use of medicines, thereby reducing side effects and 

increasing patient results. The review shows that these measures can effectively 

lower pain intensity, improve quality of life, and give safer alternatives to 

opioids, so contributing to the fight against the opioid epidemic. The 

incorporation of non-pharmacological treatments into pain management is a 

potential approach for future healthcare practices, but further study and clinical 

application are required to optimize their efficacy and increase their use. 

 

 

 

Introduction 

Pain management is a critical component of healthcare, treating both acute and chronic diseases that 

affect millions of people globally. According to the World Health Organization (WHO), pain 

treatment is critical for improving patients' quality of life, particularly those with chronic pain. 

Opioids have traditionally been the go-to treatment for moderate to severe pain, offering excellent 

relief for a wide range of diseases, including post-surgical pain and cancer-related pain. Opioids like 

morphine, oxycodone, and hydrocodone act by attaching to opioid receptors in the brain and spinal 

cord, affecting pain perception and emotional responses to pain [1-3]. However, the worldwide opioid 

crisis has highlighted the dangers of long-term opioid addiction. Overprescribing and misusing 

opioids has resulted in frightening rates of addiction, overdose, and death [4]. According to the 

Centers for Disease Control and Prevention (CDC), opioids accounted for approximately 70% of all 

drug overdose deaths in the United States in 2020 [5]. This crisis has highlighted the need for alternate 

pain management options that can provide relief while avoiding the negative consequences and 

hazards linked with opiate addiction. In response to growing worries about opioid abuse, healthcare 

providers are increasingly turning to non-pharmacological pain management methods. These methods 

emphasize pain relief through psychological, physical, and complementary treatments, which 

frequently require little or no medication [6]. This review article looks at the different non-

pharmacological treatments that have emerged as effective alternatives to opioids, emphasizing their 

potential to improve pain management results and minimize reliance on opioid drugs. 
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Opioids, while extremely effective for acute pain relief, have severe limitations when taken for long-

term management. Chronic opioid use can build to tolerance, which requires higher dosages to get 

the same amount of pain relief. Tolerance typically leads to physical dependency, making it difficult 

for patients to cease using opioids without experiencing withdrawal symptoms. Over time, opioid use 

can lead to the development of opioid use disorder (OUD), which is defined by cravings, compulsive 

use, and the pursuit of opioids despite negative effects [7, 8]. The opioid epidemic, spurred by over-

prescription and illegal drug availability, has escalated into a public health crisis with devastating 

consequences for individuals, families, and communities alike [9]. In response, regulatory authorities 

such as the United States Food and Drug Administration (FDA) and the Centers for Disease Control 

and Prevention (CDC) have released guidelines to minimize opioid prescriptions and encourage the 

use of alternative medicines [10]. The current emphasis is on adopting a multidisciplinary approach 

to pain management that includes both pharmaceutical and non-pharmacological treatments, allowing 

patients to find relief while minimizing the hazards associated with opioid usage [11]. 

Non-pharmacological pain management methods have gained popularity in recent years due to their 

efficacy, safety, and capacity to minimize reliance on pharmaceuticals. These approaches use a variety 

of techniques to manage pain without the use of pharmaceuticals, such as changing pain perception, 

enhancing the body's ability to cope with pain, or addressing the underlying source of pain [12]. 

Cognitive Behavioral Therapy (CBT) is a well-researched and effective non-pharmacological 

treatment for chronic pain. CBT is a type of psychotherapy in which patients identify and challenge 

negative thought patterns and actions that contribute to their distress. Patients learn how to reframe 

problematic ideas, use coping skills, and regulate stress, all of which can considerably lower pain 

perception and enhance overall well-being [13]. 

As the globe grapples with the opioid crisis, it is critical to research and use non-pharmacological 

pain management strategies. Reducing opioid use and incorporating effective, non-drug pain 

treatment options can greatly improve patient outcomes [14]. This review article looks at the various 

non-pharmacological treatments that have emerged as effective alternatives to opioids. It will look at 

their scientific foundation, clinical uses, and potential to transform pain treatment methods in ways 

that promote both effectiveness and patient safety. As research advances, non-pharmacological 

approaches have the potential to become an integral part of comprehensive pain management 

regimens, providing patients with safer, more sustainable options for pain relief while reducing the 

risks associated with opioid usage. 

Opioids: The Traditional Pain Management Strategy 

For many years, opioids like morphine, oxycodone, and hydrocodone have been the cornerstone of 

pain treatment, being used extensively to treat both acute and chronic pain. They are quite useful for 

severe pain because of their strong analgesic qualities, particularly in situations like cancer 

discomfort, post-surgical recovery, and some trauma-related injuries. Opioids work by attaching 

themselves to opioid receptors in the brain and spinal cord, changing how the nervous system 

interprets and processes pain. In addition to lessening pain sensitivity, this binding alters the 

emotional reactions linked to pain, giving people a stronger sense of relief [15 & 16]. For many 

patients, opioids give pain relief that no other drug can, making them essential for short-term pain 

management. However, the widespread usage of opioids has resulted in a double-edged sword. While 

drugs have clearly played an important role in delivering relief, their prolonged usage has resulted in 

a number of major public health concerns. The opioid epidemic, which is caused by overprescription 

and misuse of opioid drugs, is the most pressing of these challenges [17 & 18]. According to the 

Centres for Disease Control and Prevention (CDC), opioid overdoses accounted for about 70% of all 

drug overdose deaths in the United States in 2020, emphasizing opioids' catastrophic impact on 

individuals and society [5]. 

The risks linked with opiate use extend beyond the possibility of overdose. One of the primary 

concerns is the development of tolerance. As people use opioids over time, their bodies adapt, 

requiring increasingly greater doses to get the same degree of pain relief. This cycle of escalating 

doses can cause physical dependence, in which the body becomes reliant on the drug to operate 

properly. When opioids are abruptly discontinued or lowered, withdrawal symptoms such as anxiety, 
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sweating, and nausea may occur, causing many people to continue taking the prescription to avoid 

pain [19 & 20]. Furthermore, long-term opioid usage can lead to the development of opioid use 

disorder (OUD), which is defined by compulsive drug-seeking behaviour, loss of control over use, 

and continuing use despite unfavourable consequences.  

While opioids remain an important tool for addressing acute pain in some instances, their long-term 

use has hazards that outweigh the benefits in many cases. The rising opioid crisis has highlighted the 

critical need for alternate pain management options that can reduce reliance on opioids while 

addressing the limits of pharmaceutical treatments. As pain management research advances, the 

healthcare profession is increasingly looking toward non-pharmacological techniques that offer a 

potential and safer alternative to controlling pain without the risk of addiction, overdose, and reliance. 

These alternate treatments not only provide respite but also contribute to the overall socioeconomic 

and health implications of the opioid epidemic [21 & 22]. This table 1 highlights a comparison of 

opioids and non-pharmacological pain management strategies, illustrating the benefits and risks of 

each approach in the context of pain management. 

Table: 1 Key aspects of opioid use in pain management and the associated risks 

Aspect Opioids Non-Pharmacological Approaches Ref 

Commonly 

Used Drugs 

Morphine, Oxycodone, 

Hydrocodone 

Cognitive Behavioral Therapy (CBT), 

Physical Therapy, Acupuncture, 

Mindfulness-Based Stress Reduction 

(MBSR), Transcutaneous Electrical 

Nerve Stimulation (TENS) 

[23] 

Mechanism of 

Action 

Bind to opioid receptors in 

the brain and spinal cord to 

alter pain perception and 

emotional response 

Utilize psychological, physical, or 

complementary techniques to alter the 

pain experience or provide relief without 

medication 

[24] 

Effectiveness Highly effective for acute 

and severe pain 

Effective for managing chronic pain, 

especially in conditions like back pain, 

fibromyalgia, and arthritis 

[23] 

Risk of 

Addiction 

High risk due to potential for 

abuse and dependence 

Minimal risk of addiction as no 

addictive substances are involved 

[25] 

Long-Term 

Use Risks 

Tolerance, physical 

dependence, opioid use 

disorder (OUD), overdose 

Minimal long-term side effects, with 

some methods requiring ongoing 

participation for maximum benefit 

[26] 

Overdose 

Potential 

Significant risk of overdose, 

leading to death, particularly 

in cases of misuse 

No risk of overdose [27] 

Public Health 

Impact 

Opioid epidemic, with 

increasing addiction and 

overdose deaths 

Lower public health impact, with a focus 

on safer, long-term pain management 

strategies 

[28] 

Examples of 

Conditions 

Treated 

Acute pain (post-surgery), 

cancer pain, severe injury 

Chronic pain (arthritis, fibromyalgia), 

musculoskeletal pain, stress-related pain 

[29] 

Patient-

Centered 

Benefits 

Fast-acting pain relief, 

effective in managing severe 

pain 

Focuses on patient empowerment, 

improves coping mechanisms, and may 

reduce the need for medication 

[30] 

Side Effects Drowsiness, constipation, 

nausea, respiratory 

depression, potential for 

misuse 

Generally few side effects, may include 

mild discomfort during therapy or 

temporary exacerbation of symptoms in 

some cases 

[31] 
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Non-Pharmacological Pain Management Approaches 

In response to the opioid crisis, there has been a substantial shift toward investigating non-

pharmacological ways to pain management. These strategies aim to relieve pain without relying on 

drugs, particularly opioids, and are gaining popularity due to their potential to reduce side effects, 

improve long-term health outcomes, and provide safer alternatives for patients [32]. Non-

pharmacological treatments rely on the body's natural ability to manage and cope with pain, utilizing 

psychological, physical, and complementary therapies to limit drug use. This transformation is 

necessary not simply to address the opioid crisis, but also to provide patients with more durable, 

effective pain management techniques [33]. 

 

1. Cognitive-Behavioral Therapy (CBT) 

Cognitive Behavioral Therapy (CBT) is a well-known psychological treatment that assists people in 

changing negative thought patterns and actions that lead to discomfort. CBT focuses on creating 

coping mechanisms, reducing stress, and increasing emotional regulation, all of which can lead to 

decreased pain intensity. CBT has been shown to be useful in the treatment of both acute and chronic 

pain problems, such as back pain, fibromyalgia, and osteoarthritis [34]. One of the primary 

advantages of CBT is that therapy allows patients to take an active role in pain management. CBT 

helps patients manage their pain by teaching them thinking reframing and relaxation strategies, which 

reduces the emotional and psychological burden of chronic pain and improves quality of life [35]. 

 

2) Mindfulness-Based Stress Reduction (MBSR) 

Mindfulness-Based Stress Reduction (MBSR) is a meditation practice that stresses mindfulness and 

attention to the present moment. It has been demonstrated to be useful in lowering pain perception 

and emotional distress caused by pain. Mindfulness meditation helps patients develop a 

nonjudgmental awareness of their bodily sensations, thoughts, and emotions, which can lead to 

decreased pain sensitivity and better mental health [36, 37]. MBSR has shown very useful for people 

suffering from chronic pain problems such as fibromyalgia, chronic migraines, and lower back pain. 

According to research, MBSR can help with pain management, physical function, and general well-

being [38]. 

 

3. Physical Therapy and Exercise 

Physical therapy and exercise are essential parts of non-pharmacological pain management, 

particularly for musculoskeletal pain. Therapeutic activities are designed to strengthen muscles, 

increase flexibility, and reduce inflammation, so relieving pain and preventing further injury. Physical 

therapy can also help people improve their posture, mobility, and balance, which can all help them 

feel less pain [33]. Regular exercise has been demonstrated to significantly improve chronic pain 

diseases such as osteoarthritis, lower back pain, and fibromyalgia. Exercise promotes the release of 

endorphins, the body's natural pain relievers, which can improve both physical and psychological 

performance [39]. 

 

4. Acupuncture 

Acupuncture is an ancient Chinese treatment in which small needles are inserted into certain locations 

of the body to promote healing and balance. It is commonly used as a supplemental treatment for pain 

alleviation, particularly for chronic back pain, migraines, and osteoarthritis [40]. Acupuncture is 

supposed to work by stimulating sensory nerves, causing the production of endorphins and other 

neurochemicals that assist relieve pain. Numerous clinical studies have shown that acupuncture is 

effective in treating chronic pain, and it is regarded as a safe, low-risk alternative to opioids [41]. 

 

5. Transcutaneous Electrical Nerve Stimulation (TENS) 

TENS is a non-invasive treatment that stimulates nerves with low-voltage electrical currents via 

electrodes put on the skin. TENS is generally used to treat musculoskeletal pain, including arthritis 

and chronic back pain. The electrical impulses from TENS are thought to inhibit pain signals from 
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reaching the brain, resulting in alleviation [42]. TENS is a commonly utilized and cost-effective 

treatment with little adverse effects. It can be utilized in both professional and home settings, making 

it a practical choice for people suffering from chronic pain. TENS has been found in studies to lower 

pain intensity while also improving physical function, making it an important tool in non-

pharmacological pain management [43, 44]. 

 

6. Biofeedback 

Biofeedback is a technique for teaching people to manage physiological processes like heart rate, 

muscle tension, and skin temperature. By utilizing sensors to monitor these processes, patients can 

learn to manage them consciously, reducing discomfort and increasing relaxation [45]. Biofeedback 

has been used to treat a number of pain disorders, including chronic tension headaches, migraines, 

and fibromyalgia. It is especially useful in treating pain caused by stress or muscle tension because it 

teaches people how to relax their muscles and reduce stress responses [46]. 

 

7. Musical Therapy 

Music therapy is another non-pharmacological method of pain management that has gained 

popularity in recent years. It makes use of music and sound to encourage relaxation, reduce stress, 

and relieve pain. According to research, listening to music can increase the release of endorphins, 

lower anxiety, and divert patients from pain, all of which have therapeutic benefits [47]. Music 

therapy has been shown to be very beneficial in treating postoperative pain, cancer-related pain, and 

pain from chronic diseases. It is a low-cost, non-invasive alternative that can be seamlessly integrated 

into a variety of healthcare settings [48]. This table 2 consolidates the information on various non-

pharmacological pain management strategies, highlighting their descriptions, mechanisms, benefits, 

and evidence of efficacy. It emphasizes the diverse methods available for managing pain without 

relying on pharmacological interventions, which can help reduce the burden of opioid use and 

improve patient outcomes. 

 

Table: 2 The key non-pharmacological pain management approaches 

Non-

Pharmacological 

Approach 

Conditions 

Treated 

Mechanism of 

Action 

Benefits Evidence of 

Efficacy 

Ref 

Cognitive 

Behavioral 

Therapy (CBT) 

Chronic pain, 

fibromyalgia, 

osteoarthritis, 

back pain 

Reframes 

negative thought 

patterns, 

develops coping 

strategies, 

reduces stress 

Improves pain 

tolerance, 

enhances 

emotional 

regulation, 

promotes 

active 

involvement in 

pain 

management 

Proven to reduce 

pain intensity, 

improve quality 

of life, reduce 

medication 

dependency in 

chronic pain 

patients 

[49] 

Mindfulness-

Based Stress 

Reduction 

(MBSR) 

Chronic pain, 

fibromyalgia, 

headaches, back 

pain 

Cultivates a non-

judgmental 

awareness of 

pain sensations 

and emotions, 

reducing stress 

Reduces pain 

perception, 

improves 

mental well-

being, reduces 

emotional 

distress 

associated with 

pain 

Supported by 

clinical studies 

showing 

reduction in pain 

sensitivity and 

improvement in 

psychological 

health 

[50] 
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Physical Therapy 

and Exercise 

Osteoarthritis, 

back pain, 

fibromyalgia, 

musculoskeletal 

pain 

Enhances 

physical 

function, 

strengthens 

muscles, 

releases 

endorphins 

Alleviates 

pain, reduces 

risk of further 

injury, 

improves 

physical and 

psychological 

function 

Effective in 

improving 

mobility and 

reducing pain 

intensity 

through regular 

exercise 

[39] 

Acupuncture Chronic back 

pain, migraines, 

osteoarthritis 

Stimulates 

sensory nerves, 

releases 

endorphins and 

neurochemicals 

to reduce pain 

Low-risk, 

provides pain 

relief, 

improves 

healing and 

balance 

Widely 

supported by 

studies showing 

significant pain 

reduction, 

especially in 

chronic pain 

conditions 

[51] 

Transcutaneous 

Electrical Nerve 

Stimulation 

(TENS) 

Musculoskeletal 

pain, arthritis, 

chronic back 

pain 

Electrical 

impulses block 

pain signals, 

stimulate 

endorphin 

release 

Cost-effective, 

non-invasive, 

reduces pain 

intensity 

Effective in 

reducing pain 

and improving 

physical 

function, 

especially in 

musculoskeletal 

conditions 

[43] 

Biofeedback Tension 

headaches, 

migraines, 

fibromyalgia 

Monitors 

physiological 

processes and 

teaches 

conscious 

control to reduce 

stress and pain 

Reduces 

muscle 

tension, 

promotes 

relaxation, 

helps manage 

stress-induced 

pain 

Effective in pain 

conditions 

exacerbated by 

stress, shown to 

improve 

relaxation and 

pain 

management 

[52] 

Music Therapy Postoperative 

pain, cancer-

related pain, 

chronic pain 

conditions 

Music enhances 

endorphin 

release, distracts 

from pain, 

reduces anxiety 

Non-invasive, 

low-cost, 

improves 

emotional 

well-being and 

pain relief 

Studies 

demonstrate 

reduction in pain 

intensity, 

particularly in 

postoperative 

and cancer pain 

patients 

[53] 

 

Conclusion 

The shift from opioid-based pain care to non-pharmacological techniques reflects a larger trend 

toward safer, more long-term pain therapies. Cognitive-behavioural therapy, mindfulness-based stress 

reduction, physical therapy, acupuncture, TENS, biofeedback, and music therapy are just a few of the 

many non-pharmacological methods that show promise for pain relief and enhancing patients' quality 

of life. Integrating these approaches into treatment programs allows healthcare practitioners to lessen 

reliance on opioids while also providing patients with safer and more effective pain management 

options. As our understanding of pain mechanisms advances, it is critical to continue investigating 

and improving non-pharmacological therapies. With additional research and clinical integration, these 
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techniques have the potential to change pain care while also decreasing the burden of opiate misuse 

and addiction. 
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