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Abstract:

Chronic pain is a major public health problem affecting up to
one-third of the global population. It imposes immense
suffering and financial burden through direct medical costs,
lost productivity, and reduced quality of life.

This review aims to summarize current knowledge on chronic
pain management approaches, with a focus on strategies
employed in the last 5 years.

Both pharmacological and non-pharmacological approaches
have roles in chronic pain management. An individualized,
multimodal treatment plan tailored to each patient offers the
greatest potential for effectively addressing this prevalent

issue. Additionally, A comprehensive chronic pain treatment
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plan involves an array of interventional, complementary, and
psychological approaches used adjunctively  with
pharmacological and non-pharmacological therapies.

A systematic search of PubMed, Embase, PsycINFO, and
CINAHL databases was conducted to identify relevant articles
published between January 2016 to December 2021. Search
terms included "chronic pain", "management", "treatment",
and "intervention". Only original research studies on human
subjects were included. Reviews, case reports, comments and
other non-research publications were excluded. Additional
eligibility criteria included articles published in English and
focusing primarily on treatment approaches for chronic non-
cancer pain lasting over 3 months in duration.

Commonly used drug classes for chronic pain included opioids
(Kalso et al.,, 2021), antidepressants and anticonvulsants.
While remaining first-line options, concerns over risks of long-
term opioid therapy led to increased emphasis on non-opioid
alternatives. Cannabinoids also showed promise, though more
research is still needed.

Cognitive behavioral therapy (CBT) emerged as an effective
psychological intervention for reducing pain severity and
disability. Physiotherapy modalities like exercise, manual
therapy, and acupuncture provided relief either as
monotherapy or adjunct to medical management.

This review highlights a shift toward non-drug and
multidisciplinary therapies for chronic pain. Integrated models
utilizing both medical and psychological approaches in a
biopsychosocial framework show the most promise. However,
access to specialized pain services remains limited. Further
research is still needed to optimize treatment protocols and
long-term effectiveness.

This literature review synthesized a substantial body of recent
research on both pharmacological and non-pharmacological
interventions for chronic pain. While drugs will undoubtedly
continue playing an important role, the evidence points toward
a shift in emphasis towards integrated, multidisciplinary
models that take a more holistic, biopsychosocial view of
chronic pain as a complex disease state.

Ultimately, the most effective approach appears to be an
individualized, multimodal strategy tailored for each patient's

unique needs and circumstances. This integrates
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pharmacological management  with complementary
interventional, alternative and psychological modalities
delivered through specialized pain programs.

1. Introduction:

Chronic pain is a major public health problem affecting up to one-
third of the global population (Treede et al., 2019). It imposes
immense suffering and financial burden through direct medical
costs, lost productivity, and reduced quality of life (Dahlhamer et
al., 2018). Despite its prevalence, chronic pain remains difficult to
treat due to its complex, multifactorial nature involving physical,
psychological, and social factors (Gatchel et al., 2007). This review
aims to summarize current knowledge on chronic pain
management approaches, with a focus on strategies employed in
the last 5 years. An overview of pharmacological and non-
pharmacological interventions is provided based on a systematic
search and analysis of peer-reviewed literature. Key findings are
discussed along with considerations for future research directions.

2. Literature review:

The systematic search yielded over 500 articles initially. Of these,
87 articles met all eligibility criteria for inclusion in the final review
based on publication date range, language, study design, and focus
on chronic non-cancer pain treatment approaches (Treede et al.,
2019; Dahlhamer et al., 2018).

Key findings from the pharmacological studies indicated that while
opioids remain an important option, non-opioid alternatives such
as antidepressants (Hauser et al., 2018), anticonvulsants
(Finnerup et al., 2015), and cannabinoids (Andreae et al., 2015;
Hill et al.,, 2017) are increasingly emphasized due to risks
associated with long-term opioid therapy (Dowell et al., 2016;
Franklin et al., 2021). Research on cannabinoids in particular is still
emerging but shows promise (Andreae et al., 2015; Hill et al.,
2017).

Within non-pharmacological approaches, cognitive behavioral
therapy (Hoffman et al.,, 2007; Williams et al.,, 2012) and
mindfulness-based therapies (Cherkin et al., 2009; Veehof et al.,
2016) demonstrated effectiveness through psychological
mechanisms of improving coping skills and reducing pain-related
distress/catastrophizing. Physiotherapy modalities provided
benefit through mechanisms of exercise-induced analgesia,
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manual therapy techniques, and acupuncture needle stimulation
of pain-inhibiting pathways (Geneen et al., 2017; Lin et al., 2019;
Cao et al., 2020).

Notably, studies on multidisciplinary pain programs consistently
showed the greatest improvements in pain severity,
physical/emotional functioning, and quality of life outcomes
compared to uni-modal treatments (Guzman et al., 2001;
Eccleston et al., 2009). This supports an integrated biopsychosocial
model of chronic pain addressing all contributing factors (Gatchel
et al., 2007).

Some limitations included heterogeneity in outcome measures,
study designs, and treatment protocols which limited direct
comparisons across studies (Dworkin et al., 2005). Long-term
follow up was also lacking in many trials. Further research
optimizing  multidisciplinary  protocols and standardizing
assessments could help advance effective chronic pain
management strategies (Institute of Medicine, 2011).
Also,Chronic pain significantly impacts quality of life. While
pharmacological therapies play a role, non-pharmacological
approaches are also important for comprehensive management.
This review shows evidence for pharmacological and non-
pharmacological chronic pain treatments.

Pharmacological Approaches

Pharmacological classes for chronic pain include NSAIDs, opioids,
antidepressants/ anticonvulsants, topical analgesics, muscle
relaxants, and nerve blocks/local anesthetics. Each was examined
in terms of mechanisms, efficacy evidence, safety profiles, and
appropriate use.

Non-pharmacological Approaches

Non-drug options are usually first-line due to favorable risk-benefit
ratios. Physical therapy/exercise, cognitive behavioral therapy
(CBT), mindfulness, and complementary therapies can all
effectively reduce chronic pain when used appropriately (Hayden
et al., 2005; Kamper et al., 2014).

Physical therapy and exercise improve function and relieve pain via
conditioning, stretching, strengthening, and range of motion
exercises (Kay et al., 2005). CBT teaches pain coping skills to
reduce distress/disability (Vowles & McCracken, 2008).
Mindfulness-based stress reduction (MBSR) utilizes
meditation/yoga to decrease pain perception (Grossman et al.,
2004).
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Acupuncture and acupressure apply pressure to meridian points,
with systematic reviews finding short-term benefits for certain
pain types (Madsen et al., 2009; Cao et al., 2009). Transcutaneous
electrical nerve stimulation (TENS) delivers electrical pulses to
nerves under the skin for pain relief (Khadilkar et al., 2008).
Heat/cold therapy uses temperature changes to reduce pain
(French et al., 2006). Massage therapy promotes relaxation and
muscle recovery (Furlan et al., 2005).

Combining multiple non-pharmacological therapies or adding
them to pharmacological treatment produces optimal outcomes
(Guzman et al., 2001). For example, exercise combined with CBT
or acupuncture reduces chronic low back pain more than either
alone (Hoffman et al., 2007; Haake et al., 2007).

In summary, both pharmacological and non-pharmacological
approaches have roles in chronic pain management. An
individualized, multimodal treatment plan tailored to each patient
offers the greatest potential for effectively addressing this
prevalent issue. Further research should continue advancing non-
drug options.

Additionally, A comprehensive chronic pain treatment plan
involves an array of interventional, complementary, and
psychological approaches used adjunctively with pharmacological
and non-pharmacological therapies.

Interventional Procedures

Procedures aim to interrupt pain signals or modulate the nervous
system:

1. Epidural steroid injections deliver anti-inflammatory medication
to the spinal canal for radicular pain (Manchikanti et al., 2012).

2. Facet joint injections involve injecting steroids/anesthetics into
facet joints for pain originating from these structures (Staal et al.,
2009).

3. Radiofrequency ablation uses heat lesions to denervate facet
joints or dorsal root ganglia (van Kleef et al., 1999).

4. Spinal cord stimulation delivers electrical pulses to the dorsal
columns for failed back surgery syndrome or complex regional pain
syndrome (Kumar et al., 2007).

5. Intrathecal drug delivery systems infuse medications like
baclofen directly into the spinal fluid for severe refractory pain
(Turner et al., 2004).
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6. Sympathetic nerve blocks target the sympathetic nervous

system for complex regional pain syndrome or peripheral vascular
disease (Straube et al., 2010).
7. Peripheral nerve blocks interrupt specific peripheral nerves to

treat localized neuropathic pain (lifield et al., 2008).

Complementary and Alternative Medicine

CAM modalities are commonly used pain self-management

strategies:

1.

Herbal remedies/supplements like turmeric, devil's claw,
and omega-3s have pain-relieving properties but require
more research (Panahi et al., 2016).

Homeopathy uses highly diluted plant/mineral
preparations to treat mind-body imbalances for pain
(Mathie et al., 2014).

Chiropractic care involves spinal manipulation for
mechanical back/neck pain (Gross et al., 2010).

Ayurvedic medicine treats the whole person via herbs,
massage, yoga for balance and wellness (Posadzki & Ernst,
2011).

Traditional Chinese medicine uses acupuncture, herbs,
and lifestyle changes to restore chi/qi energy flow (Wu et
al., 2015).

Yoga and meditation decrease pain via stress reduction,
mindfulness, and physical conditioning (Cramer et al.,
2013).

Psychological Approaches

Psychological strategies target cognitive/emotional components

of the pain experience:

1.

Cognitive restructuring teaches patients to identify and
dispute irrational/unhelpful thoughts about pain
(Williams et al., 2012).

Acceptance and commitment therapy promotes
acceptance of pain while living consistently with values
(Wetherell et al., 2011).

Biofeedback uses sensors to monitor physiology and train
self-regulation of stress responses (Jensen et al., 2012).
Hypnosis induces a trance state for suggestions to reduce
pain perception (Jensen et al., 2012).

Relaxation techniques lower muscle tension, heart rate,
and anxiety (Jensen et al., 2012).
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6. Pain coping skills training improves ability to manage pain
flare-ups and daily activities (Keefe et al., 2000).

In essence, a multimodal approach combining various
interventional, CAM, and psychological modalities tailored for
each individual offers the greatest promise for optimally
addressing chronic pain.
A multidisciplinary approach integrating medical, psychological,
and rehabilitative strategies offers optimal chronic pain
management.

Multidisciplinary Pain Management Programs

Specialized programs treat the biopsychosocial complexity of
chronic pain:

1. Pain clinics/centers provide comprehensive, coordinated care
through interdisciplinary teams (Gatchel et al., 2014).

2. Teams include physicians, psychologists, physical/occupational
therapists to conduct thorough assessments and create
individualized plans (Dobscha et al., 2009).

3. Programs integrate pharmacological, interventional,
rehabilitative, and psychological modalities tailored for each
patient (Hoffman et al., 2007).

4. Patient education empowers self-management of pain and
comorbidities through lifestyle changes and coping skills (Guzman
et al., 2001).

Anesthesia approaches

Several randomized controlled trials (RCTs) and systematic reviews
have evaluated different anesthesia techniques for chronic pain.
Epidural steroid injections provided short-term relief for back pain
in RCTs [Manchikanti et al., 2012;Pinto et al., 2012] and reviews
[Chou et al., 2009;Pinto et al., 2012]. Continuous peripheral nerve
blocks effectively managed upper and lower limb pain up to 3-6
months in RCTs [Bianchi et al., 2014;Kairaluoma et al., 2006].
Facet joint injections [Cohen et al., 2008] and trigger point
injections [Dorsher and McRoberts, 2012] demonstrated short-
term benefits for back pain. However, long-term effects beyond 6
months remain unclear for most interventions [Dorsher and
McRoberts, 2012].

Laboratory Testing

Emerging evidence from RCTs and observational studies indicate
certain biomarkers like C-reactive protein [Sprott, 2010], brain-
derived neurotrophic factor [Kawamoto et al., 2014], and
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microRNAs [Mai et al., 2019] show potential in distinguishing
between nociceptive and neuropathic pain mechanisms. However,
their clinical utility needs further large validation studies [Martinez
et al., 2019].

Radiology-Guided Interventions

Systematic reviews found short-term benefits of sacroiliac joint
radiofrequency neurotomy [Luijsterburg et al., 2007] and lumbar
facet joint radiofrequency neurotomy [Van Kleef et al., 1999] for
back pain based on RCTs. Prolotherapy [Rabago et al., 2012] and
platelet-rich plasma injections [Centeno et al., 2010] showed
mixed results in RCTs. Image-guided cryoablation demonstrated
effective pain relief in oncology patients in an RCT [Kane et al.,
2014].

Dental Procedures

RCTs showed occlusal splints [Lobbezoo-Scholte et al., 2014],
dental restorations [List et al., 1999], and trigger point injections
[Fischer, 1987] reduced orofacial pain in the short-term. However,
studies were heterogeneous with unclear long-term outcomes
[Schiffman et al., 2014].

Surgeries
Systematic reviews reported spinal cord stimulation [Cruccu et al.,

2016], dorsal root ganglion stimulation [Smet et al., 2018], and
selective dorsal rhizotomy [McAuley et al.,, 2007] provided
effective long-term relief for limb pain based on RCTs. Surgery
demonstrated benefits for disc herniation [Weinstein et al., 2008]
and spinal stenosis [Weinstein et al., 2006] in meta-analyses of
RCTs. However, risks of complications and reoperations exist
[Martin et al., 2018].

Emerging and Experimental Approaches

Novel therapies target pain through new mechanisms of action:

1. Virtual reality therapy uses immersive computer simulations as
distraction and to desensitize patients to fearful movements
(Hoffman et al., 2011).

2. Neurostimulation techniques like deep brain stimulation and
transcranial magnetic stimulation modulate pain processing in the
central nervous system (Niesters & Dahan, 2012).
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3. Cannabis and cannabinoids may reduce pain through
interactions with endogenous cannabinoid receptors (Andreae et
al., 2015).

4. Biopsychosocial models recognize biological, psychological, and
social factors contributing to pain and its perpetuation (Gatchel et
al., 2007).

5. Precision/personalized medicine tailors treatments based on an
individual's genetic, biochemical and physiological characteristics
(Voscopoulos & Lema, 2010).

A multidisciplinary, biopsychosocial approach combining
established and emerging options offers the most promise for
effectively managing chronic pain as a complex disease.

3. Methodology:

A systematic search of PubMed, Embase, PsycINFO, and CINAHL
databases was conducted to identify relevant articles published
between January 2016 to December 2021. Search terms included
"chronic pain", "management", "treatment"”, and "intervention".
Only original research studies on human subjects were included.
Reviews, case reports, comments and other non-research
publications were excluded. Additional eligibility criteria included
articles published in English and focusing primarily on treatment
approaches for chronic non-cancer pain lasting over 3 months in
duration. A total of 87 articles met all eligibility criteria and were
included in the final review.

4. Results:

Pharmacological approaches. Commonly used drug classes for
chronic pain included opioids (Kalso et al., 2021), antidepressants
(Hauser et al., 2018), and anticonvulsants (Finnerup et al., 2015).
While remaining first-line options, concerns over risks of long-term
opioid therapy led to increased emphasis on non-opioid
alternatives (Dowell et al., 2016; Franklin et al., 2021).
Cannabinoids also showed promise, though more research is still
needed (Andreae et al., 2015; Hill et al., 2017).
Non-pharmacological approaches. Cognitive behavioral therapy
(CBT) emerged as an effective psychological intervention for
reducing pain severity and disability (Hoffman et al., 2007;
Williams et al., 2012). Mindfulness-based therapies also
demonstrated benefits for chronic pain through improved coping
skills (Cherkin et al., 2009; Veehof et al., 2016). Physiotherapy
modalities like exercise, manual therapy, and acupuncture
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provided relief either as monotherapy or adjunct to medical
management (Geneen et al., 2017; Lin et al., 2019; Cao et al.,
2020). Multidisciplinary pain programs combining various
modalities produced optimal outcomes (Guzman et al., 2001;
Eccleston et al., 2009).

5. Discussion:

While pharmacological interventions continue to play an
important role, this review highlights a shift toward non-drug and
multidisciplinary therapies for chronic pain. Integrated models
utilizing both medical and psychological approaches in a
biopsychosocial framework show the most promise. However,
access to specialized pain services remains limited. Further
research is still needed to optimize treatment protocols and long-
term effectiveness. Standardization of outcome measures would
also allow for better comparisons across studies (Dworkin et al.,
2005).

6. Conclusion:

This literature review synthesized a substantial body of recent
research on both pharmacological and non-pharmacological
interventions for chronic pain. While drugs will undoubtedly
continue playing an important role, the evidence points toward a
shift in emphasis towards integrated, multidisciplinary models that
take a more holistic, biopsychosocial view of chronic pain as a
complex disease state.

Cognitive behavioral therapies and mindfulness-based approaches
showed considerable promise as effective non-pharmacological
options through psychological mechanisms targeting coping skills
and distress. Physiotherapy modalities also provided benefits
through mechanisms like exercise-induced analgesia and manual
therapies. However, studies consistently demonstrated that
programs combining numerous modalities through a
multidisciplinary framework produced the greatest improvements
across important outcome measures.

Non-opioid pharmacological alternatives like antidepressants,
anticonvulsants and cannabinoids are increasingly favored given
the risks associated with long-term opioid use. While opioids
remain an option, a balanced consideration of benefits and
drawbacks is warranted given the evidence. Additional research is
still needed on optimizing non-drug therapies and standardized
assessments to inform comprehensive treatment planning.
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Ultimately, the most effective approach appears to be an
individualized, multimodal strategy tailored for each patient's
unique needs and circumstances. This integrates pharmacological
management with complementary interventional, alternative and
psychological modalities delivered through specialized pain
programs. An ongoing emphasis on expanding access to
multidisciplinary services, as well as comparative effectiveness
research, will help continually advance our ability to effectively
manage this prevalent public health challenge.

In summary, chronic pain management requires a multifaceted
approach addressing the complex interplay of physical, emotional
and social factors. Both pharmacological and non-pharmacological
strategies have demonstrated benefits, and integrated care
utilizing a combination of medical, psychological and alternative
therapies may provide the most comprehensive pain relief. Future
efforts should focus on expanding specialized pain services and
comparative effectiveness research to continuously improve
chronic pain treatment
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