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 Musculoskeletal Pain and Inflammation 

The Assessment and Classification of Pain 
Pain is a subjective sensory and psychological experience. It is connected to the 
stimulus that it originated from and the interpretation of that stimulus by the recipient. 
Pain affects the person depending on their previous experiences of pain and 
psychosomatic conditions they encountered. Pain can be felt upon irritation of pain 
receptors, damage to the central and peripheral nervous system and can be 
experienced when there is no stimulation or damage detected. It is an individual 
experience that is highly complex and multifactorial.(Swieboda et al.) 
 
Pain is classified into three categories. The first is the nociceptive pain caused by 
potentially noxious stimulus which is an early warning sign to the body of danger. The 
body responds to this pain by protecting itself through a retraction from the stimuli that 
caused the pain in the environment.  
 
The second classification of pain is found when there is injury and tissue damage. This 
is also a protective pain because it discourages movement and physical contact to the 
area. In this category, when the pain activates the immune system to promote healing 
and repair, the result is an inflammatory pain.  
 
The third classification of pain is the pathological pain that is the result of abnormal 
functioning of the nervous system. This particular pain is not a result of the disorder 
itself, but of the diseased state of the nervous system (neuropathic). Pathological pain 
can also occur in instances where no inflammatory process is detected (dysfunctional 
pain). 
 
The prevalent characteristics of inflammatory and pathological pain is that the noxious 
stimuli is not required to generate pain. Pain occurs in the absence of stimulus.(Woolf et 
al.) 
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The Chronic Inflammatory Process 
Inflammation is a naturally occurring process in the body. It contributes to the overall 
healing process in the tissues and organs. 
 
Chronic Inflammation, however, can trigger a disease state. This is characterized when 
the inflammation in the body continues long after the initial injury or insult. The body’s 
reaction is to continue the production of inflammatory cytokines. This can occur when 
the immune system starts attacking itself, as in autoimmunity. Mostly, chronic 
inflammation is maintained because of lifestyle and environmental factors. In many 
cases, inflammatory disorders can be prevented and/or reversed when the person 
adopts a healthy lifestyle. 

The Conventional Model of Musculoskeletal Pain Management 
The conventional model of treatment and management of musculoskeletal pain is 
generally comprised of complete rest, anti-inflammatory pain medications like NSAIDS 
and surgery.  

Rest 
A prescription of complete rest in situations of inflammation and pain conditions tends to 
encourage passive healing on the part of the patient, not an active recovery. 
Psychologically, patients heal and recover quickly when they feel like they have an 
active role in their own recovery. In some acute cases, rest may be beneficial for a 
limited time, but active recovery using mobilization of the joints and tissues, flexibility, 
manual therapies and nutritional and dietary approaches are far more effective. 

Drugs 
Medications like NSAIDs are widely used as a treatment in all musculoskeletal 
disorders. It has been shown that there is no long term benefit to the use of NSAIDs in 
cases of osteoarthritis. NSAIDs exacerbate musculoskeletal conditions, inhibit cartilage 
formation, promote bone necrosis and joint degradation with long term use.  

Surgery 
Even in allopathic medicine, surgery is usually the last resort for musculoskeletal 
conditions. It is shown, however, that only 15% of surgeries performed are actually 
supported by literature. (Vasquez 2004) 



The Role of Manual Osteopathy 
The role of manual osteopathy in acute or chronic presentations is to decrease pain and 
inflammation and stimulate the healing and repair of tissues. 
 
Manual Osteopathy incorporates techniques from all manual professions. Its therapies 
involve the mobilization of joints, muscle movement and energy techniques and a 
variety of soft tissue modalities. It tends to have more consideration and focus on the 
soft tissues of the body. The somatic dysfunction, or, the osteopathic lesion, is specific 
to manual osteopathy. Because of its varied approach, osteopathy targets not just the 
bones of the skeleton and the nervous system, but also the vascular, lymphatic and 
myofascial systems of the body.(Vasquez 2004) All of these systems, and more, are 
comprised in The Fascial System. 

The Fascial System 
The theory of what is found within the fascial system is still under some controversy 
among doctors, scientists and practitioners world wide. There is, however, an 
agreement that “fascia covers every structure in the body creating a continuity that gives 
form and function to every tissue and organ. The fascial tissue is distributed throughout 
the body to form the bloodstream, bone tissue, meningeal tissue, organs and skeletal 
muscle.”(Bordoni et al.) 
 
Since the fascial system is so comprehensive and all encompassing, manipulation 
through osteopathy brings about both systemic and localized responses throughout the 
body. 

The Potential Impact of the Diet and Mental State  

Dietary 
As will be established in the rest of the paper, nutritional deficiencies can have a strong 
correlation with musculoskeletal pain. The process of inflammation, however, is more 
complex. An anti-inflammatory diet can be the first, and biggest, step towards healing 
inflammation in all musculoskeletal conditions. In fact, an unhealthy diet is a contributor 
to systemic inflammation in the body and is often overlooked as a potential root cause. 

https://paperpile.com/c/Wae9gT/QcZH
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Adopting a diet comprised of varied, healthy foods and reducing and eliminating all the 
inflammatory foods will decrease inflammation, and, therefore, pain.  
 

Mental State/Emotion 
Another facet of potential cause of pain in the body may be directly influenced by the 
mental state of the patient. The clinician should consider all potential root causes of pain 
when assessing and treating a patient.  
 
 

Nutritional And Botanical Therapeutics for 
Musculoskeletal Pain and Inflammation 

Glucosamine Sulfate and Chondroitin Sulfate with/without MSM 
Glucosamine and chondroitin are the building blocks for the formation of cartilage. Most 
of the research regarding supplementation with glucosamine chondroitin sulfate was 
conducted in regards to osteoarthritis (OA). Oral supplementation is intended to 
enhance anabolism, and therefore, counteract the catabolism of cartilage in the affected 
joint.(Vasquez 2004) 
 
Clinical trials have shown positive results. Using the global pain scale, authors for 
McAlindon and co-workers have concluded, from clinical trials, that glucosamine sulfate 
supplementation was superior to placebo and ibuprofen for pain associated with 
osteoarthritis.(Deal and Moskowitz) Glucosamine was found superior in twelve 
randomized controlled trials and safe and effective in sixteen randomized controlled 
trials.(Towheed and Anastassiades) 
 
Methylsulfonylmethane (MSM) supplementation is often combined with glucosamine 
and chondroitin sulfate nutraceuticals. MSM is a supplement containing organic sulfur 
and is reported to slow anatomical joint degradation in knee osteoarthritis. In a study 
evaluating pain, stiffness and physical function in OA, supplementation with MSM 
showed improvements in pain and physical function. (Debbi et al.). One particular 
research study compared two groups of patients with OA. One group was given 
glucosamine (1500mg) and chondroitin sulfate (1200mg) and the other group was given 
MSM (500mg) along with the same dosage of glucosamine chondroitin sulfate. Both 

https://paperpile.com/c/Wae9gT/QcZH
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groups reported improvements after the twelfth week, but the group with the MSM 
added to their regimen showed significantly better improvements to OA 
symptoms.(Debbi et al.; Lubis et al.) 
 
Glucosamine chondroitin sulfate with or without MSM is a safe and effective alternative 
treatment for joint pain in OA conditions.  
 

Vitamin D (cholecalciferol) 
Vitamin D is a group of fat soluble vitamins. It is usually produced endogenously when 
ultraviolet light from the sun is exposed to the skin and can be found in small amounts in 
certain foods. Vitamin D has numerous, varied functions in the body.  
 
Considering musculoskeletal issues, Vitamin D deficiency causes a reduction in calcium 
resorption and, therefore, the production of parathyroid hormone (PTH) is increased in 
an effort to increase vitamin D levels in the body. The increase of PTH results in 
increased urinary excretion of phosphorus. Insufficient calcium phosphate results in 
deposition of un-mineralized collagen on the inside and outside of bone. When this 
collagen swells with hydration, it can cause pressure on the sensory-innervated 
periosteum resulting in pain. In fact, Vitamin D deficiency or insufficiency is commonly 
found in painful musculoskeletal disorders and can be used to predict incident, or 
worsening of knee pain over five years.(Vasquez, Laslett et al.) 
 
Routine measurement of Vitamin D status should be standard for patients suffering from 
painful osteoarthritis since a deficiency of Vitamin D is shown to increase pain. Relative 
contraindications, like thiazide diuretics, vitamin D hypersensitivity syndrome as well as 
serum calcium status should be considered by the clinician. The proposed optimal 
range of serum 25(OH) Vitamin D is 100-160 nmol/L. 
 
Vitamin D3 is used in supplemental therapies in osteoarthritis. Considering the overall 
harmful effects of a deficiency of this vitamin, and the reported statistic that 90% of the 
population in the US have insufficient Vitamin D status (Vasquez 2004) It’s important to 
provide adequate support of patients with supplemental Vitamin D3 in a clinical setting. 
 

https://paperpile.com/c/Wae9gT/Jxsh+mx7o
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Fatty Acids 
Polyunsaturated fatty acids (PUFA) have several carbon-to-carbon (C=C) bonds and 
are categorized based on the location (third place, sixth or ninth place) of the first C=C 
from the methyl group. Omega-3, omega- 6 and omega-9 are fatty acids. They are all 
vulnerable to oxidation from oxygen, heat and light. When they are oxidized, PUFAs 
lose some or all of their beneficial properties and take on disease promoting actions.  
 
Fatty acids serve three primary functions. Firstly, they cell membrane components that 
regulate membrane pliability and receptor sensitivity. Secondly, they are potent 
precursors to biological agents such as prostaglandins and leukotrienes. Lastly, they 
modulate gene expression.  
 
The major groups from a nutritional standpoint are the omega-3 and omega-6 fatty 
acids. Omega-9 group contains oleic acid commonly found in olive oil. It is important to 
note that omega-3 and omega-6 acids have biological opposing effects. The balance 
between the two within the body dictates the state of health regarding the regulation of 
cell membranes and function and the production of prostaglandins, leukotrienes and 
thromboxanes. Fatty acid deficiency may be a contributor of the prevalence and severity 
of clinical diseases associated with an imbalanced gene expression.(Vasquez 2004) 
 
For the purposes of this paper, and the fatty acids normally associated with treatment 
for musculoskeletal pain and inflammation, alpha-linolenic acid (ALA), gamma-linolenic 
acid (GLA), eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) will be 
studied. 

Alpha-linolenic Acid (ALA); Omega-3 
Sources: Flaxseed, hemp, perilla, walnut oil, canola 
ALA has anti-inflammatory benefits for humans. The mechanism of action is thought to 
be the down regulation of pro-inflammatory NF-KappaB. NF-KappaB amplifies the 
expression for pro-inflammatory gene products.(Vasquez, 2004) Moderate intake of 
ALA from flaxseed oil significantly reduces the production of pro-inflammatory 
prostaglandins by up to 85% in humans. (Adam et al.) 
 
ALA is a precursor for EPA and DHA, but there is some controversy in the literature on 
the ability of the body to perform the conversion with supplementation of flaxseed oil. 
(Twining et al.) There is no known toxicity for ALA, but overconsumption can result in 

https://paperpile.com/c/Wae9gT/QcZH
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insufficiencies of DHA which can result in adverse effects. Fatty acids should always be 
consumed in a balanced combination. 
 

Eicosapentaenoic Acid (EPA) & Docosahexaenoic Acid (DHA); Omega-3  
Source: Fish Oil 
Fish oil has a wide range of benefits and has been proven to be effective and safe. As 
with other PUFAs, EPA and DHA are instrumental in the modulation of the cell 
membranes, and, therefore, paramount to the proper functioning of every cell in the 
body. It has potent anti-inflammatory effects due to its reduction of pro-inflammatory 
(pain-enhancing) components as well as an increased production of anti-inflammatory 
production. This is executed by the modulation of eicosanoids, which can have either 
pro- or anti-inflammatory effects. Lastly, fish oil is instrumental in the modulation of gene 
expression. The ‘expression’ of a particular gene, not the presence of the gene, is what 
the physiological function will be. 
 
Fish oil has been used effectively in a long list of diseases and disorders including 
osteoporosis (with GLA), osteoarthritis, joint pain and rheumatoid arthritis. There is 
limited evidence of adverse effects of supplementing with fish oil, even in relatively high 
doses. In some cases, high doses of fish oil has been reported to cause gastrointestinal 
distress.(Twining et al.; Burns et al.) Clinicians routinely recommend a discontinuation of 
EPA/DHA supplementation before surgery as it could potentiate anticoagulant 
medications. Fish oil is recommended at a dosage of 1000mg-3000mg/d routinely and 
should always be administered when GLA is taken in supplemental form. 
 

Gamma-linolenic Acid (GLA); Omega-6 
Sources: black currant seed, borage, evening primrose 
GLA has anti-inflammatory effects. The mechanism is GLA is converted to DGLA, which 
is then converted to the anti-inflammatory prostaglandin-E1. By this conversion, other 
pro-inflammatory constituents are decreased.(Fan and Chapkin) GLA is effectively used 
in rheumatoid arthritis and numerous other conditions.(Zurier et al.) 
 
GLA should always be coadministered with EPA. In the absence of EPA, GLA may 
increase levels of arachidonic acid in the body. Conversely, using GLA with fish oil will 
prevent the reduction of GLA which occurs with the administration of EPA alone. It is 
beneficial to recommend Vitamin C as well because it is a cofactor in the conversion of 
GLA to bioactive DCLA.(Vasquez, 2009) 

https://paperpile.com/c/Wae9gT/9Xd5+OkSn
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Studies show that a dose of 540mg/d for inflammation and up to 2.8g for rheumatoid 
arthritis. (Vasquez 2009) No toxicity has been reported even in cases of 3000mg/d. 
(Zurier et al.) 
 

Proteolytic Enzymes 
Proteolytic enzymes break down proteins into smaller units. They include bromelain, 
papain, pepsin, trypsin, chymotrypsin and Serratia peptidase. Enzymes are usually 
administered in blends consisting of a few different kinds. Most studies show a 
dose-dependant positive outcome in the treatment of osteoarthritis, cancer, rheumatoid 
arthritis, injuries and many other inflammatory conditions. 
 
Proteolytic enzymes are anti-tumour, anti-metastatic, anti-inflammatory, analgesic and 
anti-edematous. This is a result of various mechanisms of action. (Vasquez,2009) 
Proteolytic enzymes are thought to break down immune complexes formed by 
antibodies in autoimmune conditions. High levels of immune complexes are found in the 
blood in rheumatoid arthritis, lupus, multiple sclerosis and other autoimmune conditions. 
(Dr. Michael Murray - Natural Health & Holistic Medicine) In a dose-dependant study of 
bromelain, it reduced pain and disability in osteoarthritis patients.(Walker et al.) 
 
Early studies were done with a German-made preparation called Wobenzym, which is 
no longer available. For osteoarthritis, a preparation consisting of 200mg bromelain was 
sufficient. In other serious conditions, like cancer and high inflammation and infection, 
the dose is higher.(Walker et al.; Vasquez 2009) 
 
Some of the possible contraindications of the administration of proteolytic enzymes are 
that they may have an anticoagulatory effect, and, therefore, should be used cautiously, 
or discontinued in cases of anticoagulant prescriptions and pre-surgery. Safety during 
pregnancy has not yet been established, so, theoretically, they are contraindicated for 
use. 
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Botanicals 

Cat’s Claw (Unicaria tomentosa, Unicaria guianensis) 
Cat’s Claw has long been used in herbal medicine for pain relief in musculoskeletal 
conditions. Unicaria inhibits inflammatory mediators: NF-kB, TNFa, COX-2 and , thus 
PGE-2 production and has been shown to be beneficial in the treatment of knee 
osteoarthritis.(Piscoya et al.) Recent studies have included cat’s claw as a potent 
immune system stimulant. It enhances phagocytosis and slows the growth of leukemia 
cells. (Foster and Johnson) 
There were no serious adverse effects reported when cat’s claw was used at 100mg 
daily. Headaches and dizziness were common in the treatment group. Cat’s claw has 
traditionally been used as a contraceptive and should not be used in pregnancy. 
(Vasquez, 2009) 

Frankincense (Boswellia serrata) 
Boswellia is usually recommended in cases of musculoskeletal inflammation. It works 
by inhibiting 5-lipoxygenase without exerting an effect on cyclooxygenase.(Safayhi et 
al.) Boswellic acid seems to exert a specific effect on inflammation. 
Clinical studies show that frankincense is able to reduce joint pain and swelling in knee 
osteoarthritis as well as increasing flexion and walking distance.(Kimmatkar et al.) 
The dosage for Boswellia is 150 mg TID in products that are standardized to contain 
37.5-65% boswellic acids. No major contraindications are known but mild 
gastrointestinal effects have been reported in some cases. 

Willow Bark  (Salix alba; Salix species) 
Willow bark, or white willow, is known as a source of salicylic acid, the precursor of the 
common painkiller acetylsalicylic acid (Aspirin). Functionally, these are very different in 
their effects on the physiological systems of the body. Acetylsalicylic acid has strong 
anticoagulant and anti-prostaglandin effects, which, due to the mechanism of action of 
this drug, is associated with gastric ulcerations, blood thinning, hemorrhage and Reye’s 
Syndrome. Willow bark, containing salicin, does not have any adverse effects except for 
possible allergic reactions. Its analgesic activity is the result of the inhibition of 
prostaglandins that cause aches, pain and inflammation. 
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Willow bark is always used with other anti-inflammatory interventions like fatty acids and 
a healthy diet. The daily dose should not exceed 240 mg of salicin.(Vasquez,2009) 
Willow bark is well documented as beneficial for pain and inflammation. 

Devil’s Claw (Harpagophytum procumbens) 
Devil’s claw has been used by the Khoikhoi of the Kalahari Desert for centuries. It has 
only been used in Europe and Canada since the early 1900s. Even so, there haven’t 
been that many research studies looking at the benefits of Harpagophytum  in the 
treatment of pain. In numerous studies using devil’s claw and Vioxx, the herbal was 
considered to be at least as effective as the pharmaceutical, with no serious side 
effects. Whereas, Vioxx had very serious side effects, resulting in fatalities.  
 
German research literature showed that devil’s claw is safe and effective for the 
treatment of muscle pain and tension of the low back, shoulders and neck. In the 
treatment of osteoarthritis of the knee and hip, its effectiveness rivalled that of 
commonly prescribed medication, diacerhein.(Chantre et al.) (Chrubasik) 
 
Devil’s Claw supplementation should be continued for four weeks. Patients generally 
continue to improve after eight weeks. The product should be standardized for 
harpagosides with a dose of 60mg per day. Less than 10% of patients experience mild 
gastrointestinal effects, diarrhea or dizziness. (Vasquez 2009) 
 

In Conclusion 
 
This is by no means a complete list of nutritional or botanical therapies that can be used 
in the treatment of musculoskeletal pain and inflammation. Turmeric (Curcuma longa), 
cannabis (Cannabis sativa, C.indica, C.ruderalis), ginger (Zingiber officinale), 
niacinamide (Vitamin B3) and cayenne pepper (Capsicum annuum, C. frutescens) all 
have mounting evidence in their safety and effectiveness.  
 
In clinical treatment using osteopathic techniques, there are multiple biomechanical 
actions taking place that result in an improvement of pain and a reduction of 
inflammation in all tissues. Beyond manual osteopathy however, there are therapeutic, 
complementary approaches that can be used to bring about relief and healing in 
musculoskeletal conditions. 
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